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Experiments, and obſervations, on the parts of 
vegetables. | 


General wagen on Oe” ſubs : 


en 
H E component ſubſtances of vege- 
bles, like thoſe of animal, might be 
diſtinguiſhed, as the object of ex- 


periment; in the moſt general view, 


| Into ſolid and fluid: but as many of them 

vary their form, with reſpect to theſe 
qualities, in different plants; 53 or. even in 
the ſame plant, at different times, and in 
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different parts; and ſeveral of thoſe, more- 


Vor, II. B - over, 


2 EXPERIMENTS AND OBSERVATIONS 
over, which in ſome caſes make proper folii 
rts in particular kinds, are in * or thy 
fame alſo, conſtituents in part of the fluids, it 
will be more expedient, to avoid repetition and 
confuſion of method, to diſtinguiſh them, in the 
experimental examination of their particular 
nature, into the F1BRoVUs or VASCULAR, and the 
SUCCULENT, or ſuch as are contained in, or ex- 
creted by, the vaſcular. There is, over and. 
above theſe, another reaſon for this diſpoſi - 
tion: which is, that all the ſubſtances, except 
that of the fibres, which make, in any caſe, 
proper parts of the vegetables, are either ſuch 
as enter at other times into the conſtituence of 
ſome of the fluid, or have a great proximity of 
nature to them: and conſequently fall under 
the ſame experimental a"; ee as agree- 
ing with them in relation to their general pro- 
perties, conſtituence, and decompoſition. It is 
therefore only neceſſary to enumerate them, in 
this light, as forming the proper ſolid parts 
of ſome kind of plants: leaving them, as the 
object of further diſquiſition, to the place they 
may hold as ſucculent parts, or ſuch as are ei- 
ther contained in, or excreted from, the fibrous | 
or vaſcular folids. 

All the parts of vegetables, as well the "Y 
brous, as the ſucculent, appear, on their de- 
compoſition, to be formed of the ſame elements 
with each other; and, indeed, with animal 
ſubſtances : and owe their diverſification only to 
different proportions and modes of original or 
mediate combination of them. Theſe elements 
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ate (as was before obſerved with reſpedt to the 


animal fubſtances,) the organical earth, phlo- 
giſton, water, the acid proper to vegetables, and 
air: the three firſt, and the laſt, being ſenſibl7, 
diſcoverable in them, almoſt univerſally, on their 
decompoſition by heat: and the other being 
juſtly to be concluded, to have always ſome ſhare 
in their conftituence, from the analogical ne- 
ceſſity there ſeems to be of its preſence, to unite = 
the other elements: it being found, as will be 
= thewn experimentally ir its proper place, that 
bhlogiſton cannot be fixt, and confolidated, 
without combination with acid of ſome kind. 


The proper SOLID PARTS of vegetables 
map, alſo, like thoſe of animals, be diſtinguiſh- 
ce d into the organicat ; by which, in this caſe, 
is to be underſtood only the vaſcular or fibrous, 
E being of the ſarne general nature in all plants, 
and every part of each ;—and certain ſecreted 
3 ſubltances, which anſiver peculiar purpoſes in par- 


IF Zcular kinds only. But theſe peculiar ſolid parts 
of plants are much more numerous, and vari- 
dus, than thoſe of animals: as, indeed, the 
whole economical ſyſtem of vegetables ſeems 
greatly more diverſified than that of animals. 
The ſmus parts of vegetables appear not 
to differ from each other, when ſimply conſi- 
dered, though by the variation of contexture, 
and the effect of the different juices they con- : 
tain, or the excreted ſolid ſubſtances conjoined 
with them, they are made to form parts ex- 
tremely differing in denſity, tenacity, and rigi- 
dity, and other ſenſible qualities. But when ſe- 
— | B 2 © Ä» 


4 EXPERIMENTS. AND OBSERVATIONS 


parated, from all the ſucculent ſubſtances, by 


maceration in water, and compreſſure, to 


them from the ſaline bodies they contain, —and 
coction in the capital lye, or ſolution in water of 


the al ſaponarius, to extract the reſinous parts, — 


they appear to undergo the ſtricteſt experimental 
examination, without diſplaying any marks of 


difference; allowing for the compactneſs, or 
looſeneſs of texture, in which they may be 
wrought. together, according to the fabrication 


of the various vegetables, or parts of them, 


they may have compoſed. 


The fibrous parts of vegetables, being de- 


; compounded by heat, afford cthereal oil, water, 


earth, and air: and there is good reaſon to be- 
eve, that volatile alkaline ſalt is alſo, in ſome 


proportion, formed in the incineration of them, 


as well as of all other parts of animals and ve- 
getables. But it is not to be obtained by diſtil- 


lation of them in cloſe veſſels. The ee of 


this earth, and of the volatile alkaline ſalts, 
having been full . inveſtigated before in its pro- 
per place; and there being a more expedient 
occaſion below for explaining that of the oil, 
it is unneceſſary to enlarge upon them here, as 
thoſe paſſages may be referred to. 

The excreted ſolid ſubſtances, which make 
a proper part of ſome kinds of vegetables, are 
too various in their nature, in the different 
genera and ſpecies of plants, to bear a cer- 


tain diſtin enumeration : but thoſe that are 


moſt obſervable, are either refinous bodies, 
which are found conſtantly, in ſome | LA 
to 
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© on VEGETABLE SUBSTANCES: & 
to envellop the buds of the leaves, or ſome 
of the parts of generation; ſerving as an invo- | 
lucrum to defend them from the injuries of 
the air, or the depredations of ſmall animals :— 
concretef oils repoſited in the nuts or ſeeds: 
wax, which is found either as the baſis, or 
principal matter of the farina fæcundans; or in 
a more copious manner, in ſome American 
trees called the candleberry myrtle: the co- 
lorific matter of the petals and ſtamina of many 
flowers, not being wax ; as thoſe of the crocus, 
called ſaffron: - the ſaccharine matter which 
is found in the ſugar-cane, and other plants, 
conſtantly - affording it in a concreted form in 
the interior parts :—ſome gummous bodies of 


the mucilaginous kind, which are found in 


JS the ſeeds :—and camphor, But theſe ſeveral 
FF ſubſtances, being, (as was above obſerved,) ei- 
FF ther the fame with thoſe which are found, 
l alſo, in a fluid ſtate, or ſimilar in their nature 


to them, will be particularly treated of in the - 


place they hold in that view; and are therefore 
diſmiſſed from any further examination here. 
The FLviD SUBSTANCES of vegetables (by 
which is to be underſtood, as was before de- 
clared, all ſuch as compoſe at any time the 
| ſucculent parts of plants, though ſome of 


them may in their ſimple ſtate be properly con- 


ſidered as ſolid,) are extremely various; and 
| thoſe kinds, which differ moſt from each other, 
are ſo linked by intermediate. ſpecies, that it is 
extremely difficult to form ſuch a ſyſtem of 
diviſion, as will reduce the whole to proper 
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genera; and ſome, moreover, are, in fact, only 
compounds of others... There is, however, | 
in plants ſomewhat 1 9.4 each, that correſponds 
| - With the blood of animals; and from whence, | 
all the other ſucculent belles are fepagated by 
1 proper ſecretory organs; and this is commonly 
: called the ſap of the plant. But the analogy is 
1 not cloſe in ſome particulars betwixt the ſap 
N : or blood of plants and the blood of animals: 
for there ſeems to be generally more than one 
| kind of this vegetable blood or principal ſuccus 
in the fame plant : as, in many inſtances, 
1 two kinds of juices are found to iflue on 
1 wounding the plant, in any part of it what- 
ever that will at all bleed: of which juices, 
only one is found in ſome, and the other in 
rent ſpecies; and that general reſemblance 
ixt the ſuccus of different kinds of plants in 
9 r and conſiſtence, which i is found 1 betwixy 
the blood of different animals, is alſo wanting. 
The moſt frequent gun in which the principal 
ſuccus of N is found, may be center as 
of three kinds; the aqueous sAr, which prin- 
cCipally conſiſts of ſaline and gummous bodies, 
and water, without any diſtinguiſhable matter 
of a ſulphureous nature: — the LACTEQUS SAP, 
which is formed of water, and a gummous ſub- 
ſtance imperfectly diſſolved ; or a gummous ſub- 
| ſtance perfectly Liflolyed, with the ſuperaddition 
of a reſinqus body imperfectly diſſolved in it :— 
and the SULPHUREQUS SAP, in which no water 
is ſenſibly perceived, and from which none can 
pe extracted, but by the ultimate decompo- 
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+ o VecerABLE SUBSTANCES, | 3 
ſition through burning heat. Tue rec 
genera of ſap are to be recovered; by wound» 


ing the ſeveral reſpective plants; of which 


ſome afford their proper kind at particular ſea- 


ſons, and in particular parts only; but others 


conſtantly, and from every part. There are, 


nevertheleſs; (as was above intimated) inſtances 
of ſuch as yield copiouſiy both the aqueous 
and lacteous ſap; ſome in different parts f 
the plant, and others in all: which evincing, 
that theſe juices have each of them a diſtinct 
order of veſſels, that either form different mem- 
bers of the plants, of are commixt to 
throughout the whole; proves, therefore, that 
there are two diſtin& lands of blood in the 
ſame plant. For one cannot be conſidered as 
dhe proper blood, and the other only as a juice 
ſecreted from it for particular purpoſes ; bo- 
cauſe each ſerves principally for the blood in 
different ſpecies. It is, however, probable, 
that moſt plants, eſpecially thofe which form 
. igneous parts of a firmer texture, have, alon 
with the aqueous fap, ſome proportion of the ſul- 


— contained in a diſtin& order of veſſels 
complicated with the others throughout the 


whole of the plant: though the proportion in 
many kinds is ſo ſmall, compared to * 


of the 
aqueous, that it is not to be perceived in the 


ſimple experiment of wounding the plant. The 
aqueous and lacteous ſaps, analogouſly to the 


blood, are formed by mediate combination of 
{ome of the ſubſtances we ſhall below deſcribe 


in treating of the ſecreted Jones; and are, 
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8 ExPERIMENTS AND OBSERVATIONS | 
therefore, eaſily analyzed, ſo far as to the re. 
covery of the component ſubſtances ſeparately, 
without the ultimate decompoſition ' of the 
whole by heat or putrefaction. But the ſul- 
phureous ſap is of a ſimpler nature, and ſimi- 
Far in all reſpects to ſome of the kinds of the 
ſecreted juices ; admitting of no ſeparation into 
bodies generically different, but by ultimate | 
decompoſition, 

The Aaquxovus SAP is d for che 
moſt part, of water; —ſaline bodies, which art 
the ſaccharine ſalt, the eſſential ſalts (before 
treated of, page 373, Vol. I.) and the proper 
Ammoniacal ſalts of vegetables; — and ſuch 

ummous or mucilaginous bodies, as are perfectly 
ſoluble in water: all which may be ſeparated, 
in general, from each other, by evaporation and 
Ebryſtallization ; unleſs where minute quantities 
of falts are commixed with larger proportions 
of gummous or mucilaginous ſubſtances. 

The LACTxous SAP may be obtained 
wounding the plants of the thiſtle tribe, ce- 
landine, poppies, and many other kinds; and 
it 1s formed, in ſome few inſtances, of gum- 
mous bodies not perfect iy ſoluble in an aqueous 
menſtruum ; but more frequently of both gum- 
mous and e ee bodies, and water; with either 
A greater or leſs proportion of all the ſaline mat- 
ters, before enumerated, or of ſome of them. 
3 therefore, eaſily to be analyzed, with re- 
ſp ect to the water and gums, by ſimple evapo- 
ration: but the ſalts cannot be ſo ſeparated from 
it, bocguſę the gummous parts elude the ef- 
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fofts of chryſtallization, unleſs they be divided 


from the water; which may be effected by the 
addition of the' precipitate earth of alum, to 0 


make the gum ſubſide. 


The $ULPHUREOUS: SAP is formed of dit. 
ſolved reſins, united with ethereal oil, that flies off 
very ſoon when the ſap is expoſed to the air, and 
ae in ſome caſes, the reſinous matter inca- 
pable of being again diffolved by any known 
menſtruum. This kind of ſap is afforded by 
ſeveral kinds of plants, but particularly abounds 
in many of the coniferous tribe: and in an extra- 
ordinary manner in ſome ſpecies of the toxico- 


14 dendron or poiſon oak; which being cut with 


_ : 


a2 en imparts to it a juice, at firſt not of a 


thick conſiſtence; but which, ſoon 
at, incruſts the knife with a hard varniſh; not 


eafily to be taken off, even by pets The 


ſulphureous ſap being analyzed by heat, on the 
principle of incaleſcence, is ſeparable, by a 


degree lefs than that of boiling water, into a 
thin ethereal oil and reſin; but, by a greater 


degree, into a thicker oil, ſome acid lymph, 

and ſome proportion of earthy recrement. 
The fubſtanees into which the three ſeveral 

kinds of ſap or principal ſuecus of plants are re- 


ſolvable by means of art,—or which are ſeparat- 
ed from them by the action of their own ſecre- 


tory organs, with the mediation of air, heat, and 


light, — may bediſtinguiſhed into five knds; the 


Aqueous, falmne, gummous, fulphureous, and acid. 
By the AQUEOUS SUBSTANCE of plants is 


meant, water in its ſimple ſtate: which is the 
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10 EXPERIMENTS AND OBSERVATIONS 


vehicle or fluid baſis of the tranſparent aqueous, 


and lacteous, ſaps; as it is alſo of many of the 


ſecreted humours. But, beſides the water 


found in plants under a fluid form, there. is 
no kind of vegetable matter, the moſt ſolid 


and dry in appearance, of which it does not 
ſeem to make a conſiderable part, when ſuch 
matter 1s ultimately decompounded ; not ex- 


cepting even the ſulphureous kinds. 
The SALINE BODIEs that conſtitute, in part, 


the (ſucculent juices of vegetables, are, moſtly, 


either efent:al ſalts, which are of a tartarous na- 


ture; or the ſaccharine matter. But volatile 


altaline ſalts, likewiſe, appear evidently to 


be produced in a native ſtate, in the parts of 


ro vegetables; as they are to be ſublimed 


from them by a leſs degree of heat than will 
make water boil; which is greatly leſs than 
what is ſufficient to generate them, by that 


combination of the component - ſubſtances 


that follows the decompoſition by heat: of 
which inſtances are found in muſtard ſeed, oni- 
ons, and moſt other kinds that have a pun- 


gent acrimonious ſmell. 

Ammoniacal ſalts may alſo be juſtly pre- 
ſumed, on good grounds, to be formed in ſome 
kinds: and there is even ſome ſlender founda- 
tion to queſtion whether the lixiviate may not 
ſubſiſt in others in a neutralized ſtate. 

The ESSENTIAL SALTS, and SACCHARINE | 


| MAT TER, are (as was ſhewn in the experi- 


ments on them) formed of the proper ſaline 
principles, united with oil, or ſuch elements as 
com- 
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ee VEGETABLE SUBSTANCES 17 
combine and form oil on the decompoſition 
of the ſalt by heat; and afford the ſame ſub- 
ſtances on their decompoſition by heat, as the 
tartar produced by wine: but, as the experi- 
mental nature of both has been before demon- 
ſtrated, it is needleſs to dwell longer on them 
here in that view. The eſſential ſalts of vegeta- 
bles are to be obtained from different parts in dif- 
ferent plants; and ſo is the ſaccharine matter: 
but the latter is frequently excreted from the 
leaves; and may be thence copioully obtained, 
either in an aqueous form or concreted. The 
ſarracena in Canada, is an inſtance. of the 
2X ſecretion of ſugar in the leaves, remaining 
in a diflolved ſtate; and the ſugar maple, 
nin ſome other parts of North America, of its 
being found concreted; from beth which 
plants attempts have been made to obtain ſu- 
gar in large. The ſaccharine matter, beſides 
its faline nature, has properties wholly pecu- 
liar to it: for, from that ſubſtance alone; is pro» 
duced vinous ſpirits ar 1 vinegar by fermenta- 
tion, as has been before explained, (p.76, Vol. I.) 
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: in ſpeaking of that principle. On its decom- 
poſition by heat in cloſe veſſels, it affords an 

: acid lymph, ſome oil, and a greater proportion 

: of coal, than gums or oils. Being ſubjected to 

. heat, under the circumſtances proper for com- 
buſtion, it flames, after the fire has turned 

the colour brown; and conſequently rendered 

| the oil ethereal : and after the diiſipation of the 

bother part, a ſmall portion of aſhes is left, which 

| will be found to contain lixiviate ſalt. So that it 


appears 
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12 ExpERIMENTS AND OBSERVATIONS 


appears to agree in its general nature with tartar 


and other eſſential ſalts; varying from them only 


in the proportion of the elements to each other. 


The NATIVE voLATILE ALKALINE SALT of 
vegetables, is principally found in the ſeeds and 


roots of thoſe which abound in it: but in ſome 


e it is, nevertheleſs, copiouſly diffuſed 
rough the whole. It is obtained by diſtillation 


with a leſs heat than boiling water, which raiſes 
it, together with part of the aqueous fluid of the 
plant: from whence it may be recovered by 


repeated rectifications; or, more eaſily, by com- 4 | 
bination with acid, and, after a due evaporation, #® 


departure, by means of fixt alkaline falts, or 
chalk, according to the proceſs of Experi- 


ments XVII and XIX. Section III. Part II. 
Volume I. The preſence of volatile alka- 


line falts in plants, is a cirumſtance of variation 
in them, from the nature of animals; and 


affords a paradox. For it is never found in 


any of the proper parts of animals; though, 
from obvious cauſes before explained, pro- 
duced. conſtantly in a conſiderable quantity 


in them ; while, on the contrary, in ſome ve- 


getables, where there appears no means of its 


production, it is found copiouſly. But the 
explication of this difference will lead perhaps 


to the accounting for its preſence in vegetables, 
in a native ſtate. For, in animals, the volatile 


ſalt being generated by the putrid action of 


the whole maſs of blood, which would be de- 
ſtructive of the due craſis, if not conſtantly 


controlled by the preſence of acid, nature has 
| Es CON® 
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3 | conſequently provided,that ſuch acid ſhould be 
always ready in the maſs to that end; either as 
introduced in the air abſorbed by the lungs, or 


generated by the fermentation of aceſcent diet; 


and the volatile ſalt is, therefore, neutralized 
as ſoon as formed. But in vegetables, where 
ve may, to preſerve the juſt analogy, conclude 
tit to be generated likewiſe by putrefaction, it 
is reaſonable to ſuppoſe the ſeat of that putre- 


faction, which produces ſo great a copia of 
volatile alkaline ſalt, does not lie in the whole 
maſs of ſap, but in ſeparate humours, repo- 
ſited in diſtin veſſels; where the effect not 


being deſtructive to the general economy of 
the plant, and neceſſary to the end of the par- 
ticular part, the volatile alkaline ſalt is ſuffered 


to ſubſiſt in its proper unneutralized ſtate; 


rand, moſt probably, is concentrated by means 


of ſecretion, before it be lodged in the repoſi- 
tories where we find it ſo greatly abounding, 


nas in the ſeeds of muftard, and ſome other 
8 ſubjects. But there are yet other circum- 
3 fſtances attendant on the nature of ſuch plants 


as produce native volatile falts, which confirm 
the opinion, that they are produced here, as in 


all other inſtances, (except ſuch as are foſſile,) 


by putrefaction. If thoſe parts of vegetables 


which yield volatile alkaline ſalts by a degree 


of heat leſs than that of boiling water, having 
been deprived of the whole of the quantity 
that can be extracted by theſe means, be after- 
wards urged by the degree that will make the 
ultimate decompoſition of animal and vege- 


table 


14 EXPERIMENTS AND OBseRVaTions 
table ſubſtances, à further quantity will be af- 
forded, and in a conſiderable proportion: 
which laſt quantity is apparently generated in 

the combuſtion ; fince, if they exiſted be- 
fore in the plant, they would have been raiſed 
with the leſſer degree of heat before given, 
which: was fully ſufficient to that effect. It alſo 
appears on the incineration of ſuch: parts of ve- 
tables, that they produce no fixt alkaline falts. 
rom whence, when the difference betwixt 
fixt and volatile alkaline ſalts (as before ex- 
lained and verified by Experiment IV. Part II.) 
is conſidered, it reſults that theſe parts of vege- 
tables greatly abound in exalted oils, or phlo- 
iſtic matter, brought by putrefaction to that 
te, moſt apt to their combination with the 
other ſaline principles for the production of vo- 
latile alkaline ſalts. Becauſe the faline principles, 
which produce the volatile alkaline falts, would, 
= without the preſence of ſuch exalted oil, pro- 
1 duce fixt alkaline ſalts: and this property of 
Uh affording volatile, inſtead of fixt alkaline, 
falts, will be found, on examination, to ex- 
tend not only to all thoſe parts of the plants 
which yield the native volatile ſalts, but likes 
wiſe to the whole of ſuch. plants. It can; 
AP therefore, be ſcarcely doubted, but that the na- 
1 tive volatile alkaline ſalts in vegetables are the 
jt effects of putreſcence, analogouſly to their ge- 
neration in all other caſes ; though in ſome in- 
ſtances, no ſign of putrid fœtor appears attend-- 
ant on them in the plant: which may be ac- 
counted for, either by the ſmall on 
e 
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he putrefying parts, or by the change, that 
nmay be made in the oil exalted to that degree, 
n conſequence of its combination with acid; 

for which nature may have made ſome provi- 
tion here, as well as in the cafe of animals. 

3X TheAmmoniacar SALTS, if at all exiſting 

Jin them, do not abound in ſuch quantity in the 


2 huices of plants, as to be eaſily ſeparated in a 
Pollected ſtate from them; and they are, there- 


fore, only to be obtained, by ſublimation, out 
of the foot of ſuch as have been burnt: nor 
can it, moreover, be concluded, that all ſuch 


as are found in the foot really exiſted under 


that form in the plant. For it may be juſtly 
preſumed that a part of them are produced 
Prom volatile alkaline ſalts formed in the com- 
huſtion; and which meeting with the acid 
chat is copiouſly ſeparated in this decompoſi- 
tion of moſt parts of the vegetables, may com- 
bine and form with it Ammoniacal falt. But 
that ſome proportion of them is formed in the 
plants without combuſtion, can ſcarcely be 
doubted; when it is conſidered, that both vo- 
latile alkaline ſalt, and acid, the two elements 
of Ammoniacal falts, are in many inſtances 
demonſtrably preſent in the juices of the ſame 
The LIxIvI ATE, or vegetable fixt alkaline, 
3 34LT, though producible only from plants, 
cannot be properly enumerated among thoſe, 
| that exiſt in the juices : there being great 
room to doubt whether it be not always, ge- 
gerated, (as was before obſerved,) in the de- 
. con- 
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15 EXPERIMENTS AND OBSERVATIONS 
compoſition effected by heat. There is, hows: 
ever, one fact which points. out ſome founda- 
tion of doubt, whether they do not exiſt, in 
a combined ſtate, with oil and acid, in ſome 
of the eſſential falts of plants: which is, that 
eſſential falts and tartar, being acted upon in 
1 cloſe veſſels, by the burning degree of heat, 
1 will afford them, without the aid of any com- 
buſtive action: which ſeems to indicate, that 
they make a proper part of the eſſential ſalts, 
or tartar; and require only to be ſet free from 
the acid and oil, by their being made to act 
on each other. If this be allowed, it infers, 
that the lixiviate ſalts were produced in the 
juices of the plants: and the reaſon why they 
are not found there, may lie in their being 
combined with the other principles; and de- 
prived, conſequently, of their alkaline charac- 
Ss | ter, as ſoon as generated: in the fame man- 
ner, as volatile alkaline falts in the blood. It 
is not, however, demonſtrable by any experi- 
mentum crucis, whether the eſſential ſalts and 
tartar be compounds of lixiviate ſalt already 
Nl formed, and combined with the acid and oil 
| | after its formation: or whether they be only 
| conſtituted of ſuch elements, as are capable of 
W forming the lixiviate ſalt with the aid of heat, 
| but not already combined in that ſtate : and 
therefore this peculiarity in- them, of yielding . 
lixiviate ſalt without incineration, or the com- 
buſtive action of heat, leaves the matter ex- 
| tremely dubious. But whether fixt alkaline 
| falts exiſt, , or not, in the vegetables, 1 2 
. | e 
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they undergo the action of heat, it is evident, 
that the ſucculent parts, without the fibrous, hy 
are capable of producing: them ;. becauſe they 
are gbtainable, not only from tartar copiouſly, 
but likewiſe. from extracts made by coction 
from thoſe vegetables which afford them: and 
it is-equally true, that the fibrous parts will not 
produce them without the aid of the ſucculent, 
even by incineration; as the fact itſelf appears 
in an experimental trial, either on thoſe which 
are wholly diveſted of the ſucculent parts; or 
on thoſe not ſo diveſted, hut where the elements 
were originally wanting in the ſucculent parts. 
It is certain, likewiſe, that there is an unfitneſs to 
produce lixiviate ſalts, even in the parts of ſome 
plants containing the elements of them, that is 
equivalent to the abſence of ſuch elements: for 
by converting them into volatile alkaline ſalt, the 
ſame defect of the fixt alkaline is cauſed, as if 
the elements of them were wanting: and it is 
certain, that where volatile ſalt is formed, there 
are the elements of the lixiviate; as it has been 
before demonſtrated, that the latter is conver- 
tible into the former. This unfitneſs is occaſi - 
oned (as was obſerved before) by the abundance 
of phlogiſtic matter in a certain ſtate, which is 
not only found in ſome particular plants, but 
in hotter countries, in a certain degree, in all: 
as has been diſcovered in the trials to make pot- 
aſhes in various parts of North America. 
The GuuMous SUBSTANCES, are bodies ſo- 
luble in water; to which they give an unctuouſ- 
ly, or viſcidly, tenacious conſiſtence; or ſome- 
Vor. II. 6 times 
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times thicken it as gelatinous bodies: but, being 
freed from the water, they concrete into à Tolic 
mafs of a conſiderable degree of hardneſs; 
which is nevertheleſs in general "tranſparent. 
They differ characteriſtically from ſalts, (be: 
fides what regards their conſtituence,) in not - | 
concreting into maſſes of any regular deter- 
mined figure; and from refins, in not being 
ſoluble in ſpirit of wine; nor of fo ſulphureong 
a nature, as to burn, through accenſion, without 
eing previouſly decompounded by the action of 
heat. For, as they contain no eſſential oil, they 
cannot be accended till chey be burnt black; 
that is, till their conſtituent oil be rendered 
ethereal by the action of heat. There is, 
however, 'a confiderable variation in the qua- 
ties of gums, with reſpect to their ſolution in 
water. For ſome diſſolve perfectly; and only 
give, as it were, an unctuoſity to water; as the 
>ums Arabic, and Senegal, and thoſe afforded 
by the plumb, cherry, and other trees, in our 
own country: while others give a mucilagi- 
nous ropy texture; as that of the marſh-mal- 
low, and the ſeeds of quinces: and a third kind 
ſeem only to have an imperfect combination 
with the water; and, either form a milky ſoluti- 
on, like the native lacteous juices of plants, as 
the gum Ammoniac; or, in other inſtances, ap- 
pear not to be reduced to abſolute fluidity by 
their union with the water, as a diſſolved body, 
but to imbibe it; and WE with it, into a rg 
of gelatinous body; as the gum tragacanth. 
The gum Arabic, AN others o& that kind; | % | 
. 13 al d, 
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N 0 are very reluctant to putre- 
faction; and wall eber e: their intire nature's 
b gh in 4 diffolyed Ante 

hey ſuffer, However, at length, a decompoſiti. 
an, on this priaciple, in che fame manner a5.the 
fibrous parts of vegetables, to,which. they ſeem 
nearly allied. in their con „though they 
contain ee more oil, and a yet Fa 
proportion of acid, and water. Being decom- 
pounded Þ by heat, on the principle o incaleſ- 
 Cence, they afford a copious lymph, that is. 
ſomewhat: acid ;—<thereal oil, but in a much 
leſs proportion than reſins; —and coal, in 2 
1 reater. According to. ſome, they yield, 
alſo, — — alkaline fat ; but it does not ap- 
pear to me, from experiment, that "rg is. oy 
ground for this aflertion. On t heir he 
jected to heat, with the acceſs Fog = 

not (as. was above obſerved) accend or * 1 | 
a8 ag ni till they be, in ſome degree, decom- 
pounded by the action of the heat: and then, 
after flaming moderately, and glowing for a 
ſhort time, aſhes are left; ; which, beſides the 
earth, contain lixiviate falt. Gums are pro- 
duced in various parts of plants; and in ſome 
kinds throughout the whole; but others are 
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wholly devoid of them: They ſeem therefore, 
on the whole, to be allied i in their qualities 
to the gluten in animals; and, in ſome manner, 
they are ſo in their application likewiſe, but 
never ſolely ſerve for the ſame end. For, as the 
ſap or blood is twofold in many kinds of plants, 
fo is the gluten alſo : ſince, befides that kind, 
which gives coheſion to the earth conflituting 
the fibres, and which is not ſoluble in water, or 
any other known menſtruum, without the 
Intermediation of a greater heat than will make 
water boil, there is another kind in moſt ſpe- 
cies, that ſerves to conjoin the fibres with each 
other, and give them due rigidity and compact- 
neſs; and which is fometimes of a gummous, 
and ſometimes of a reſinous nature: as will ap- 
pear from the coction of different kinds in water; 
where ſome will be found to loſe their tena- 
city and hardneſs, and others to retain it. ; 

The sULPHUREOUS BODIES, which make a 
part of, or are produced by, the ſacculent juices 
of plants, are the moſt various, and moſt impor- 
tant claſs of all thoſe afforded by vegetables : 
as in them, moſt generally, the medicinal vir- 
tues of the plant reſide ; as well as other qua- 
lities, which render them applicable to many 
uſeful purpoſes : and it is, therefore, expedient 
to be particularly minute with reſpect to them; 
eſpecially as the different ſpecies of them, 
vary extremely from each other. 

In order to the comprehending the proper- | 
ties of the ſulphureous parts of vegetables, it 
is previouſly neceſſary to underſtand, in ſome 


de- 
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degree, the general nature of ſulphuręous bo⸗ 
dies: and I ſhall, therefore, as it has not be- 
fore been explicitly touched upon, explain as 
much as is neceſſary to the e ſubject in 
queſtion: reſerving all further diſquiſition on 

it, till it be treated of in a diſtinct light. _ 

All ſuch ſubſtances, as may be deemed of 
a ſulphureous nature, have for their effential 
character, that they will, when heated to a 
certain degree, with the acceſs of air, burn, 
from the heat generated in themſelves, till their 
whole ſubſtance be conſumed or diff pated : 
79 either none, or but a very ſmall quan- 

of aſhes or recrement. This quality in ſul- 
c. reſults, from their having a larger pro- 
portion, than other bodies, of phlogiſton in their 
conſtituence : which gives them their combuſti- 
_ bility; and volatizes that portion of earth they 
contain. Sulphurs are conſtituted of this phlo- 
giſton, combined with acid, and ſome. proporti- 
on, always, of earth and water. The kilo giſton, 
which is, of its own nature, rare able and 
conſequently volatile, in an extreme degree, is 
conſolidated, and fixed, by the acid: and the 
earth ſeems to be only the medium of the 
combination of the other elements, and not, 
otherwiſe, eſſential to the nature of ſulphur, 
But to the different proportions of the earth is, 
nevertheleſs, owing, in part, the degree of fixi- 
ty, and moſt of the other great variations in 
the kinds of ſulphurs from each other. The 
ſpecies of ſulphureous bodies produced by ve- 
| prtables, winch are all that are proper to be 
GY taken 
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into oils, ſpirits, reſins, balfaihs, 8 5 
. | 8 * 


heat on the principle of incaleſcence: bitt as 
this kind is never ſeparable, nor by experi= 
mental means perceptible, unleſs in ſuch 
coal; it is not abſolutely determinable whe- 
ther it exiſts in the fame ſtate before, or. 
be generated from combinations of the other. 
ſubſtances, or their elements previquſſy de- - 
compounded by the action of heat. From the 
black colour, however, which is always attendant 
on it in the coal, and of which there is not the 
leaſt appearance in the intire ſtate of the parts 
of the plant, there ſeems greater reaſon to con- 
clude, it does not exiſt till after that change, in 
the whole ſyſtem of combinations, be made, 


which the heat produces: and conſequently _ 


that it is not a part of vegetables in their natu- 
IT ſtate. PESO ON OW "FIR ! 
Orts are ſulphureous bodies, either of 4 
fluid conſiſtence; or of a concreted form, be- 
coming again fluid, by means of gentle heat. 
They are rejective of commenſtruation with 
water, without the mediation of a third kind 
of body; and conſume, when ſubjected to 
the due heat, under the circumſtances neceſ- 
fary to combuſtion, almoſt wholly in flamt 
or ſmoke. Theſe are the properties common 
iers peculiar, as we 

ſhall 


to all oils; but there are o 
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ſhall u & below, to particular ſpecies. In their 
being either of an 1 or perfectly fi —— 
confiſtence, they differ from bpalſams, reſins,. 
and foſſile ſulphurs; in their rejecting « 1 
bination with water, Ain ſpirits; And in. thier 
conſuming;when burnt, almoſt wholly in flame 
or ſmoke, from all other ſubſtances oy thoſe, 
Oils appear to- be formed, as other ſulphure- 
ous bodies, of phlogiſton, acid, earth, and 


water, in, that proportion, as to the phlo- 


giſton, which conſtitutes them ſulphureous . 
for the preſence of this body, in ſuch propor- 


| tion; is demonſtrated by their combuſtiye pro- 


perty: and the acid, water, and earth, are to 
be | ſeparated from them by decompoſition 
through heat. But by what Aer mode of 
combination, or by what relative proportions-of 
the elements, they differ from other ſulphure- 
ous bodies, is not diſcoverable by experiment: 
though it is evident, that they owe a princi- 
5 pal pal yr of their difference from them, as well 
each other, to the propertion of acid, 
by which the phlogiſton f is controlled and: fix- 
ed. The oils to be obtained from vegetable 
ſubſtances may be divided, as well as thoſe 
obtained from NE Wok (a the _ 
before laid down in ſpeaking of 
mals,) into ſubſantial or «ob (an 2 5 
real: of which laſt, ſuch as are in a na- 
tive ſtate are called eſſential; and both | theſe 
kinds are found, in ſome inſtances, naturally 
in a fluid; and in other; in a concreted form: 
though 1 it is not frequent to find the fubſtan- 
b + han 
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tial oil of vegetables in a concreted- ſtate, | urls 
Ic rendered fo by addition of ſome other bo- 
dy, or by decompoſition. The difference af 
ſubſtantial from ethereal oils, beſides their 
unctuous conſiſtence, is generally placed (as 
was before obſerved in ſpeaking of thaſe pro- 
Auced by animals) in their different volatility ?: 
the ethereal oils being capable af riſing with a 
heat leſs than that of hailing water; and the 
ſubſtantial oils requiring a much greater de- 
gree, or a conſiderable. length of time, to their 
exhalation; nor is it then to be effected wild 
out ſuch a decompoſition, as converts them to 
ethereal. But the ſubſtantial oils are, neverthe- 
leſs, all capable of being converted into ethe- 
real, by that exaltation, which they undergo 
through the action of heat or putrefaQtion : 
and which, in fact, ſeems to be, by the freeing 
the phlogiſton from part of. the acid and earth, 
with which it is combined; and which reſtrains 
Its yolatility and rareſcence. Repeated diſtil- 
Jations, conſequently, ſeparating it in a greater 
degree from thoſe two bodies, render the oil ſtill 
more ethereal, that is, more fluid and volatile, 
till only ſuch a proportion of them remains, as 
the phlogiſton can raiſe with lets force than 
over-balances the attraction by which they are 
united. In the firſt diſtillation of ſome kinds 
of ſubſtantial oils, a conſiderable quantity of 
acid is ſenſibly ſeparated; and, in all, a greater 
or leſs proportion of coaly matter, containing 
-neceflarily the redundant earth: which demon- 
ſtrates evidently the So of the conſtitu- 
| ENCE, 
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_ ence, betwixt ſubſtantial oils; and the ethereal, 
which riſe with a ſufficient degree of heat in 
their whole ſubſtance. But there is, moreover, 
another clear characteriſtic of difference be- 
twixt ſubſtantial” and ethereal dils: which is, 
the capacity of the ethereal to burn with the 
acceſs of air, when accended by the contact of 
any other body of the luminous degree of heat: 
a quality wanting in the other, till rendered 
ethereal by the action of the heat on it. For, 
if ſubſtantial oil be poured, in a ſufficient quan- 
tity; on burning bodies, it will extinguiſh them 
in the ſame manner as water: as may be ga- 
thered from the obvious fact of the impracti- 
cability of lighting a candle, when the unburnt 
tallow has ſmeared the wick, till ſuch time as 
the oil be burnt brown by the action of heat; 
in which caſe the oil is rendered ethereal. The 
reaſqn of this reluctance to combuſtibility, in 
ſubſtantial oil, ariſes from the phlogiſton's be- 
ing rendered leſs attractive, with reſpect to the 
nitrous acid, in this ſtate, by means of its combi- 
nation with another acid; from whence that ra- 
pidity of motion in the commenſtruation, which 
nerates the heat, and is the foundation of com- 
Puſtion (as was befqre obſerved, page 57, Vol. L 


= 


in explaining that principle), is checked in ſuch a 
manner, that the effect, which ſhould conſtitute 
the combuſtion, is not produced, It is, therefore, 
neceſſary, that the phlogiſton ſhould be ſepa- 
rated, in ſome degree, from the other acid and 
earth, by heat, or putrefaction, before it can 
Fombine, with due force, On the nitrous. acid 2 
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to which, even the 2 creaſe of the volume; 


from the redundant of earth and 
avid, is another cau of retardation : as they 
fet the really active particles at a greater dit 
„ from each other's attraction; and abſorb 
nerated motion : preventing, conſequents 
Iy, hs woeleraGng effects of the collifion” or 
attrition. 1801 | 
There is, however, a conſiderable . 
in fubſtantial oils, with reſpect to this point: 
forme receding ſo far from the moſt fixt ſtate 
of okous bodies, as to ſuffer a decompoſition 
quickly, when expoſed to the air, with a very 
d ſurface, without any puttefaction, o 
the application of heat : - the moſt volatile 
rt Evaporating ; and leaving the reſiduum in a 
.choneeted rats, greatly tenacious; while 
the others never ſuffer ſuch a decompoſiti- 
on, in exhaling, as to produce a ſolid body; 
but remain in their original fluid ſtate, till diſ- 
fipated by the abſolute putrefaction of the 
lids: or by a burning heat. Inſtances of the 
firſt kind are found in the oils of walnuts and 
poppies ; and of the latter, in thoſe of olives 
and almonds. But it is not in this property 
alone, that the leſs fixt ſubſtantial oils verge on 
che nature of the ethereal: for they, moreover, 
have a conſiderable mutual attraction with 
acids; being rendered leſs neutral, from the 
want of that greater proportion of acid in 
their on conſtituence, Pahich gives the fixity 
to the other kind: and indeed, in this par- 
tear, they approach ſo near to , 


| | will & 
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——— nly | 
with concentrated ſpirit of nitre, the mixture 
wich great force and hedt; as wilt 
be found bn fuch bommixture of v of wal 
nuts, with that acid: | 
VEGETABLE SUBSTANTIAL mb 
| been befote itimated, always more fiat than 
water dfid not to be decompounded ultimate? 
ly; büt by that degree of heat, which derom- 
Pounds all animal and vegetable fabſtances g 
or putrefzetien. Like biber oleaginous 
bodies, they art not ſoluble in Vater, without 
the mediatien of alltaline ſaltz; nor A 
without the ſal ſaponarius : hut combined 
with that, in the form of fope, as, by a pro—-— 
per treatment, they freely nite: with it 
and; in this ſtate, they alſo combine with ſpirit 
of Wine, to which they are otherwiſe - 
of attraction ; and they even tetain that quality, 
when again Teparated by departure, through 
acids, from the alkaline Bü. They combine, 
by the mediation of heat, with mineral ſulphur : 
and alſo vrith lead: forming with thefirſta wan. 
ſparent brown, and with the latter a white 
body. Being decompounded by heat, on die 
principle of incaleſcence, they afford ethereal cis 
of a ſtrong ſcent, very volatile, acrid, and fluid e a 
ſmall proportion of coaly matter being beft behind, Th 
Being urged with heat, under the circumſtances 
oper to ombimien, they waſte away in flame 
and fmoke, leaving ſome little portion of aſhes: 
as is well known by their uſe in lamps. Thoſe 
which are more allied to the ethereal kind, care | 
1 re- 


28 ExPERIMENTS AND; OBSERVATIONS 


veluctant to putrefaction; ; but, in length of time, 
ow more tenacious, or concrete, if kept in a 
cloſe veſſel; or, if expoſed to the air, undergo a 
ſition of a peculiar kind, as will be 
: fhewn below in an experimental view. The 
ethers fuffer a rancid putrefaction, being ex- 
poſed to the air in a gentle heat; but in a much 
flower manner than the oils of animals: as 
both the difference of the fœtor, and length of 
time required to their diſſipation, make appa- 
rent. Subſtantial oils are moſtly afforded by 
the fruit, or ſeminal parts of vegetables : from 
whence they are obtained by preſſure, tritura- 
| my and coction with water. | 
 Es$ENTIAL o1Ls are more volatile than Wan 
ter ; acrid ; odorous; capable of burning when 
accended by the contact of any. body heated to 
the luminous degree; for the moſt part fluid, 
with little or no tenacity ; and of leſs ſpecific 
gravity than water : though there are ſome 
kinds, as thoſe of cloves and Jamaica pepper, 
that are ſomewhat unctuous, and heavier con- 
ſiderably than water; and others that concrete 
into a ſolid form, when cold, as the oil of roſes, 
They vary in colour in different ſpecies of vege- 
tables: ſome being white; moſt a browniſh yel- 
low, or red; and a few blue. They vary, alſo, 
in their conſiſtence, as to craſſitude or tenacity: 
ſome being thin, and incoheſive as water, others 
viſcid or unctuous: and, in general, the thick- 
eſt are the heavieſt; but this does not prevail 
conſtantly: for the oil of ſaſſafras exceeds moſt 
| n in weight, and yet is thin as water. The 
4 vola- 
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vouality of eſſential oils bears, therefore, 5 1 


cConſtant proportion to their conſiſtence: but i 


7 be found to have relation to their ſpeci- 
gravity: the heavieſt being the moſt fixt: 

9855 h ach d is far from being a conſtant law 
with” regard to the ſpecies of other genera of 
bodies. By their volatility and property of burn- 
ing away when accended, they are confidered as 
af ecies of the ethereal oils : the other ſpecies of 
which are, the oils to be extracted from foſſile 
bodies ; and thoſe produced by the decom- 
poſition of ſubſtantial oils, or other animal or 
vegetable bodies by heat: but in their native 
and intire ſtate, they are not wholly conſtituted 
of ethereal oil, but contain likewiſe a portion 
of the odorous ſpirit of the plant; of which, the 
nature will be ſhewn below! in its proper place. 
Eſſential oils are for the moſt part combinable 
with fpirit of wine and ſubſtantial oils ; but re- 
jective of water: they diſſolve many ' refinous 
bodies, though not all promiſcuouſly ; and 
combine with alkaline ſalts, and ſulphur; alſo, 
with concentrate acids, in ſome inſtances, 
with ſuch celerity, that exploſions enſue the 
ſudden commixture. Being ſubjected to heat 
in cloſe veſſels, they riſe; but not wholly, 
unleſs urged by a ſtrong degree: for ſome 
5 re of recrement is generally left be- 
ind; and ſome proportion of acid and water ſe- 
parated at the firſt and ſecond diſtillations: and 
if alkaline falts, or earths, be added, that de- 
compoſition is greatly promoted: and, in many, 


inſtances, the peculiar or * qualities te 
the 
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0 in an extreme {low degree: being too fim- 
in their compoſitiqn to admit of a ſtrang 
mentative action in their parts; and there- 
© being cxpaſcd to the air, the more exalted 
A and leaves the remainder in a dry 
rhnqus ae 5 rae om ina the caſe, * 
extra r 
. fo e a much No Nom 

HE! too e 

ine ſpirit of — — ; which, on keeping, grows 
turbid, brown, and fœtid, though with a ſcent 
iar to the burnt oils O_ Eſſential 
oils, being. ſuffered to ſtand at reſt for a long 
time, concrete, for the moſt part: or at leaſt 
acquire a greater de egree of viſcid tenacity than 
they had at firſt. This ſtate may be a again 
changed for that of the original, or a greater 
degree of fluidity, by a rediſtillation : which 
has always: the conſtant effect, of rendering 
thoſe that are of a thicker conſiſtence more 
fluid, and leſs tenacious ; ſo. that the moſt con- 
creted may be * fluid by repeated diſtil- 


lations 5 
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 .lations; but not without greater-or 16G diznic 
nution of their quantity, by the recrement leſs 
inte veſſel from which they are, raiſed. Bug - 
if, as generally. happens, the peculiar {cent os 
flavour, be loſt by the auolation of the adopoany 
ſpirit, which is —— 2 concomitant ir- 
eumſtance, ar wh. eſſential oils thicken with 
: the rediſtillation will not repair mk 
defect; but rather augment it. 

Eſſential oils are produced in mim mew 
of vegetables: ſome affording them from their 
root; others from their fruit, wood, back, or 
| indeed any part whatever, or the whole af 
the plant. They are to be ſeparated from the 
parts of the r ng that afford them, hy 
expreſſion; or diſtillation, to Which cke 
matter affording. em may be ſubjected. either 
per ſe, or with the addition of water; and like 
wiſe by extraction, through the diflolving 
pow of ſpirit of wine, with the aid of gentle 

EO PITS 91 17 een 

SPIRITS are bees b F of 

| phlogiſton combined with acid, and ſome pro- 
portion of earth and water. They are combin- 
able with further quantities of water ; and, being 
not too much diluted, are Capable of burning as 
ethereal oils. They differ, nevertheleſs, from 
ethereal oils, in commenſtruating with Water: 
but in other reſpects ſeem to be ſtrictly allied 
to them. The word ſpirit has —— been 
applied to other bodies of very different kinds: 
as particularly the acid eſſences, and ſolutions 


52 volatile alkaline falt : but thoſe ſabſtances 
being 
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being of a very diverſe nature, and not agrees! 
ing in one ſingle generical characteriftic 
with theſe, or with each other, it may juſtly_ 
be regarded as an abuſe of the term: arifing, 
with moſt others of the ſame kind, from the 
crude and indiſtinct notions, which the early 
cultivators of chemiſtry entertained. The bo- 
dies I have claſſed under this term, being of 
the nature of ethereal oils, and yet combining 
with water, properly form a genus: and, hav- 
ing been uſually called ſpirits, may, with great 
propriety, be continued under that name ; ex- 
cluding all other ſubſtances from it, but thoſe 
which; like them, are of the nature of exalted 
oils, but yet capable of commenſtruating with 
water. The ſpirits, according to this ſenſe of 
the term, producible by vegetables, may be 
divided into the odorous ſpirits, vinous ſpirits, 
and olecus ſpirits. The firit, and laſt, of which, 
differ eſſentially in almoſt every kind of plant; 
and, in many inſtances, in the different parts 
of the ſame plant: but the other is abſolutely 
the ſame, — whatever plant, or part of 
plants, it be obtained, when in a pure ſtate. 
The opoRovus $PIRIT of vegetables, called 
by Boerhaave Hpiritus rectur, after the alche- 
miſts, is that body, to which the whole, or 
particular parts, owe their peculiar ſcent; and 
indeed their flavour likewiſe, when not owing to 
acid, or ſaccharine matter; and which probably 
anſwers ſeveral other purpoſes in the vital œco- 
nomy of the plant, not diſcoverable by obſer- 
vation and experiment. e 
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It is extremely volatile, deR to a degree 
much greater than that of any other compound 
body cognizable by us. From whence, and from 
its apparent affinity of nature with the fœtid 
2 raiſed in putrefaction, or the other bodies 
at properly come within the denomination 
of ſpirit, it may juſtly be concluded to be a 
ſulphureous body, in which the phlogiſton is in 
a ſtate leſs controlled, and fixt, by combination 
with acid and earth, than in any other ſubſtance, 
except the exalted, oil of putrefied bodies: that 
obtained from ſpirit of wine, under the name 
of ether, being obviouſly leſs ſo. There may 
be ſtrong reaſons, moreover, drawn from ana- 
logy; in ſupport of the concluſion, that the odo- 
tous ſpirit is a compound, in which the ſul- 
phureous principle chiefly prevails; which is, 
that phlogiſton is the inſtrument of nature, in 
very other inſtance, of the production of 
ſcents : as will be found on obſervation. This 
extraordinary body ſubſiſts, as there is reaſon 
to delieve, in every part of the plant: but it is, 
in a greater degree, abundant in the flowers, 
and eſſential ois: though found, in ſome in- 
ſtances, in the leaves, roots, and fruit. It is 
not, however, conſtantly of the ſame cha- 
racter, with reſpect to flavour or odour, in 
every part of the ſame vegetables: but ſeems 
to vary in. itſelf frequently, with reſpect to 
thoſe qualities; in different members of ſome. 
plants; beſides the modifications it undergoes, 
by having its effect combined with that of the 
other juices, with which it may happen to be 
Vor. H. T 
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commixt. This ſubſtance may be ſeparated, 
from the parts of the plants which afford it, in 
a combined ſtate with water, by diſtillation ; 
and, in a combined ſtate, with oils, by infa- 
fion in ſuch oils : but it is of too volatile a 
nature, to admit of being collected in a pure 
ſtate: on which account, it can be brought to 
the teſt of ſuch examinations, as might give a 
further light into its nature. All, therefore, 
that is known, more than was obſerved of its 
being the medium of the -peculiar ſcent of the 
reſpective kinds of plants, or their particular 
parts, and of its volatility, is, that it combines 
with oils, either ſubſtantial or eſſential ; that it 
is more ſtrongly attracted by water, which 
will deprive them of it, by due means of com- 
mixture; and ſtill more ſtrongly by air, to 
Which it quickly flies from the water, if their 
communication be not effectually prevented, 
by incloſing the water, impregnated with it, in 

veſſels ſtopt in the moſt ſecure manner. 
I have rejected the name of fpiritus be | 
given by Bocrhaave, after the alchemiſts, to 
this ſubſtance, in order to prevent that miſ- 
conception, which might be produced by the 
uſe of it, in conſequence of the hypothetical 
notions, advanced by them, and adopted by him, 
relating to the ſubje& : notions not warranted 

by experiment in ſome particulars, and in others 
contrary to the obvious ſtate of the fact. For 
he intimates, that the odorous ſpirit is the 
ſame, or ſimilar, in the whole of each plant, 
uniting all the * of it under one character. 
or 
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or rather giving one character to them all, 
with reſpe& to ſcent, and flayour ; whereas 
nothing' 1s more evident, in a great multipli- 
city of inſtances, than that the different parts 
of the ſame plant greatly vary, with reſpect to 

theſe qualities; and not in ſuch manner only, 
as may ariſe from the admixture of one ſimi- 
lar ſpirit of this kind, with the other bodies 
that conſtitute the juices in each of the re- 
ſpective parts, but eſſentially with regard to 
the ſcent and flavour of the ſpirit itſelf. This 
_ be ſeen in many ſpecies, where the root, 
and flowers, differ, in theſe points, in the 
moſt oppoſite manner, that can be conceived: 
having not the leaſt of any thing reſpecting 
them in common: and the fame, in ſome 
caſes, of other parts with each other. It is in- 
ſinuated, likewiſe, that the odorous ſpirit is of a 
perpetual nature; not deſtructible, nor diſſipated 
in conſequence of its being ſeparated from 
any particular plant, even by the ultimate de- 
compoſition of ſuch plant, but reſuſcitating 
again, in a new individual, when it meets with 
proper matter to which it may ſerve as a fæ- 
cundating principle. But all this, with the ana- 
logy of the odorous ſpirit to a ſuppoſed ſimilar 
kind, in animals and metals, which he touches 
upon likewiſe, are notions, that ſtand without 
any baſis of experimental proof, or induction 
from ſufficient data; but ſeem to be adopted, 
by this repromulgator of them, from a pre- 
poſſeſſion in favour of the Archzus of Van 
Helmont, ens appropriatum of Paracelſus, and 
a 2 other 
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other llel myſte 55 of the adepts: for 
which kind of — ſical fruits of the wild 
imaginations of the Ae he ſhews, on 
many occaſions, a very ſtrong taſte. 
VIXNOus $PIRIT is equally. volatile with the 
molt ethereal oils, except that which is to be 
obtained from it; and agrees with them in all 
other particulars, but in its being ſoluble in 
water, diſtillable without reſiduum, by a leſs 


- heat than will make water boil, incapable of 


concretion, or any other change of its nature, 
when ſecured from the admiſſion of other bo- 
dies, and decompoundable in a peculiar, manner 
by the addition of the vitriolic and nitrous 
acids. It is conſtituted, as may be evinced by its 
decompoſition, of ethereal oil, of which ſome 
part is extremely exalted, and the other in a 
groſſer ſtate, with a proportion of acid, water, and 
earth; and they are ſo combined, that heat ſim- 
ply, thee + is to ſay, without the. mediating addi- 
tion of other bodies, cannot ſeparate them : for 
even in the combuſtion of this ſpirit the earth 
is volatilized with the other parts, not the 
leaſt reſiduum being left. Spirit of wine diſ- 
ſolves ſeveral reſins, but not all; as alſo. cam- 
phor, flowers of Benjamin, and ſope. It com- 
menſtruates with moſt ethereal oils, water, and 
acid : but rejects ſubſtantial oils, and ſalts ; ex- 
cept the neutral ſalt, formed by the combina- 
tion of lixiviate ſalt and vinegar. But with 
reſpect to falts, this muſt be underſtood of it 
in the purer Rate, when it is called alcobol : 
for when more diluted, the water —_— 
x" Wl 
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with it will diſſolve ſome proportion of ſalts, 

without quitting the ſpirit, unleſs in the caſe of 
the lixiviate ſalt; which, when added, departs 
the ſpirit in a great proportion from the water. 
Vinous ſpirit cannot be decompounded by 
heat, on the principle of incaleſcence, (as was 
above ſaid) without the addition of ſome other 
body: but, by the commixture of the vitriolic 
and nitrous acid, ſuch acid as well as the ſpirit 
being in a concentrate ſtate, it is decom- 
| pounded ; yielding then, by a gentle heat, an 
ethereal oil, the moſt volatile body of any 
hitherto known that can be collected, in pure 
ſtate; which is ſeparated from the water and 
acid: and a groſſer oil, fixt by the vitriolic acid 
added, which together conſtituted the ſpirit. 
The ethereal oil, fo formed by the decompo- 
fition of the vinous ſpirit, which is called 
| ether, and the ethereal ſpirit of Frobentus, is 
extremely volatile: to ſuch a degree, that 
being let fall in drops in a warm room, it is 
diſſipated in vapour, before it can reach any 
body placed under the veſſel at a ſmall diſtance. 
Its combuſtive diſpoſition is likewiſe fo ſtrong, 
that being brought near to any flame or burn- 
ing body, its vapour takes fire; and propagates 
it to the maſs, which inſtantly conſumes in 
flame, with a celerity almoſt exploſive. It re- 
jets commenſtruation with water: but com- 
bines with gold diffolved in aqua regia ; and 
with-the refins and gums of moſt kinds of 
plants. Being decompounded by heat on the 
principle of combuſtion, vinous ſpirit is wholly | 
= 55 inflm- 


38 EXPERIMENTS AND OBSERVATIONS 
inflammable : and that part of the vapour, 
which may be condenſed, is found to be mere» 
ly aqueous. NE 018 TASTE 2; 
The AnNoMALops 8PIRITS produced by ves 
getables ſecm to be, in fact, only eſſential oils 
combined with ſome other body, that operates 
as a medium in rendering them capable of 
commenſtruating with water, as well as with 
vinous ſpirit ; which quality ſeems alone to di- 
verſify them from ſuch oils ; which they re- 
ſemble in all other points. As they are not to 
be extracted from the plants which produce 
them, without a proportion of water, they are 
not to be obtained in a pure ſtate; as their ſo» 
lubility in it eludes the end of diſtillation z_ 
which is the means by which ethereal oils and 
vinous ſpirits are ſeparated from other ſub- 
ſtances ; and this conſtant union with water 
prevents their being ſubjected to due examina- 
tion with regard to their nature. There is a va- 
riety of kinds of theſe ſpirits : but there is one 
ſpecies in particular, which is found in the ſame 
plants diſſimilar to each other; and even in very 
diſſimilar parts of thoſe plants. This is that ſpirit 
which is diſtilled from laurel leaves, and alſo 
from the kernels of black cherries, peaches, 
and ſeveral other kinds of fruits. This kind of 
ſpirit is of an extremely poiſonous quality ta. 
| ſuch a degree, that when not too diluted, it 
gives inſtantaneous death to the largeſt animals, 
who ſwallow even a very ſmall portion of it, 
It reſembles, as well in this quality, as in the 
ſmell and bitter taſte, the eſſential oil of bitter 


al⸗ 


o VEGETABLE SUBSTANCES. 39 
almonds ; inſomuch, that one may juſtly con- 
clude it to be the ſame kind of ſubſtance, only 
united with ſome other body, capable of acting 
as a medium in combining it with water. 
There is another kind of ſpirit, whichſs to be 
found in the greateſt proportion in galls ; but 
ſubſiſts likewiſe in ſeveral other parts of vege- 
tables. This has the quality of decompound- 
ing vitriol diffolved in water, and rendering 


the mixture of a black colour: but this pro- 


perty is not owing to any aſtringency, as is ge- 
nerally taught; nor is it peculiar to this ſpirit, 
being to be found in other exalted oils. There 
is another remarkable kind, of a very different 
nature from theſe ; which is that afforded by 
| r-mint: and it is of a peculiar nature, as 
well in its ſingular flavour, attended with 2 
ſenſation of coldneſs in the mouth ; as for its 
extraordinary medicinal virtues. ; 
Rxsixs differ from eſſential oils, in being of 
a ſolid form; and fo fixt, as not to riſe with 
heat till decompounded by it: they appear to 
be of the ſame conſtituence ; but with a larger 
proportion of acid and earth, though much 
leſs than in ſubſtantial oils: for they will burn 
when accended by the contact of any body 
newly heated. They are ſometimes of a red, 
and ſometimes of a yellow colour ; but moſt 
frequently of a white ſomewhat verging to the 
| yellow. They have various degrees of hard- 
neſs; ſome being extremely brittle, and others 
approaching to the firmneſs of amber. Many 
of them are ſoluble in ſpirit of wine; ſome in 
4 eſſential 
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eſſential oils; and a few in the putrefying 
whites of eggs: but they vary from each other 
greatly in relation to their attraction with thoſe 
ſubſtances : ſome, as the maſtic, and ſanderac, 
being ſoluble in both; ſome, as that of the tur- 
meric root, in ſpirit of wine only; and others, 
as one of the kinds of thoſe called gum animi, in 
neither. They are in general ſoluble in ſubſtan- 
tial oils; but never in water, without the medi- 
ation of volatile alkaline ſalts; and, in ſome caſes, 
of the ſal ſaponarius only; the ſolution of which 
is the only menſtruum in ſeveral inſtances, that 
can be uſed for extracting them from the parts 
of the vegetables that afford them. It appears 
from experiment, that they differ in their 
conſtituence from eſſential oil, principally in 
having a larger proportion of acid joined to 
the phlogiſton; beſides ſome exceſs, likewiſe, 
in the proportion of earth; from both which, 
being in part freed, by the action of heat, they 
become ethereal oils. In their reſolution, there- 
fore, by heat, either on the principle of inca- 
leſcence or combuſtion, they are decompound- 
ed in the ſame manner as eſſential oils; except- 
ing that the recrement of coal or earth, they 
leave, will be in a greater proportion. In 
ſome kinds of reſins, which are neareſt in 
their nature to thoſe of the pine and fir trees, 
*a very ſmall recrement is found in the veſſel 
after diſtillation 3 nearly the whole riſing in oil 
of different degrees of ſpiſſitude, and an acid 
lymph, which accompanies the oil to the laſt, 
notwithſtanding the degree of heat required to 
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raiſe it. Theſe kinds of reſins conſequently 
conſume. in flame on their combuſtion, without 
leaving aſhes, unieſs in a very minute proportion. 
Reſins are produced as the gums, in very various 
parts of the reſpective vegetables: ſome in the 
fruit, others in the wood, root, or indeed almoſt 
any other part whatever: and they require, 
therefore, very various means to extract them. 
Many are to be collected in a native ſtate ; that 
is, exuded ſpontaneouſly from ſome parts of 
the plant : others require, that the plant ſhould 
be purpoſely wounded by inciſion or puncture : 
but the far greateſt part require either the 
uſe of ſome menſtruum, with the aid, in many 
caſes, of heat; or ſtrong heat alone. Hh 
 BALSAMs are natural compounds of re- 
fins, and eſſential oils, combined, (in a man- 
ner different,: nevertheleſs, from what 4 
can be by art, when once ſeparated,) by 
the mediation of an acid; which is found to 
riſe copiouſly on the decompoſition of ' bal- 
ſams by heat, in the degree of boiling wa- 
ter. Balſams, afforded: by different plants, are 
very various in their conſiſtence, and other ſen- 
ſible qualities, from each other: as alſo, with 
reſpect to the other bodies, with which they 
will combine. Some are perfectly ſoluble in 
ſpirit of wine; and others reject that men- 
ſtruum, and combine freely with ethereal * 
_ oils.: Many, likewiſe, commenſtruate . free- 
ly with. ſubſtantial oils ; and all with water, 
by the mediation of lixiviate ſalt, or the ſal 
 faponarius. Balſams are decompounded by 
FFC a a leſs 
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a leſs heat than will make water boil; and 
they yield a quantity of acid lymph, with a 
larger of ethereal oil; the reſiduum being a 
perfect reſin, like ſome of thoſe found in a 
native ſtate, except with reſpect to tenacity, in 
which the reſins obtained from balſams fall 
ſhort of the others. This kind of refin, when 
obtained from turpentine, and ſeveral other bal- 
fams, being urged by a greater heat, riſes al- 
moſt wholly in ethereal oil, and acid lymph; 
as was before obſerved in ſpeaking of native 
reſins, Being accended by the contact of any 
body duly heated, balſams conſume in flame, as 
eſſential oils or reſins; leaving a very inconſider- 
able portion of earth. Balſams are obtained 
from the plants which yield them, in the fame 
manner as reſins, by a natural exudation, or 
from divided parts of the plants; and in ſome 
inſtances they are made to flow from the lig- 
neous or denſer parts of trees, that contain 

them, by liquefaction, through ſtrong heat. 
GUM-RESINS are natural compounds of 
ms, and reſins: one part of them being ſoluble 

in water; and the other in ſpirit of wine: as the 
extract of the Peruvian bark and opium. But 
it may be doubted, whether theſe ſubſtances 
may not be in ſeparate veſſels in the plant, and 
commixt by the means employed for their ex- 
traction. As they are formed of gums and 
reſins, that appear only commixt, or at moſt 
combined by ſome very weak medium, 
they may be decompounded, ſo far as re- 
ſpects their reſolution into theſe two ſub- 
= ſtances, 
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ſtances, by ſolution ; to which end either wa- 
ter or vinous ſpirit may be employed. The 

further analyſis of theſe ſubſtances, when ſe- 

parated, ſtands neceſſarily on the ſame princt- 
ples as others of the ſame kind; and conſe- 
quently requires not to be diſcufſed here: 
having been before explicitly treated of. | 

Gum: reſins are obtained from the of 
the plants, where they abound copiouſly, and 
the texture of the parts that afford them are 
tender and ſucculent, by preſſure; as in the 
poppy, where they ſubſiſt in the form of the 
lacteous ſap: but in the caſe of harder ſub- 
ſtances, ſuch as the Peruvian bark, and root 
of the jalap, they require the uſe of a diſſolv- 
ing menſtruum, and generally the mediation - 

of heat likewiſe. | e 
The ANoMA Lobus SULPHUREOUS SUBSTANCES 

of vegetables (that is, ſuch as are not properly 

reducible to any of the above claſſes) hitherto 
known, are camphor, flowers of Benjamin, the 
ſaccharine matter, wax, and the colorific matter 
of the ſtamina, and the petals, of the flowery 
of many plants. The two firſt of which, in- 
deed, partake ſo much of the nature of con- 
creted eſſential oils, that they are by moſt writ- _ 
ers deemed fo, But, beſides their retaining 
their ſolid form, when ſublimed with heat, in 
which they wholly diſagree with eſſential oils, 

each of them have peculiar qualities, which 
zive properly a diſtinct character to them from 
uch oils, They have an equally great gene- 
tical difference, in common, from reſins, as 

[from 
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from eſſential oils; which is, their riſing, 


through the means of heat, in their whole ſub- 


| Nance, without any analyſis, or decompoſition : : 
and each have, likewiſe, other properties pe- 
culiar to itſelf, that are not to be found in reſins. 

| CAMPHoR is a ſulphureous ſubſtance ſo vo- 
latile, that it exhales intirely away, when ex- 


poſed to the air, with the common heat of the 


_ atmoſphere : and it is not even to be abſo- 
lutely prevented from waſting in cloſe veſſels, 
unleſs ſecured by the moſt etfectual means. 
On being accended, by the leaſt touch of any 
body luminouſly hot, it flames with great vi- 
geur: and is quickly conſumed. It diſſolves, 
with great readineſs, in ſpirit of wine; and alſo 


in both ſubſtantial, and ethereal, oils: and, in a 


manner peculiar to itſelf, in concentrated acids; ; 


particularly ſpirit of nitre: combining with 


| ſuch acids in a perfectly thin, and limpid fluid; 
_ contrary to the nature of moſt, if not all, other 


ſulphureous bodies, that will commenſtruate- 


with them: all ſuch others burning them black; 
and thickening their confiſtence. It refuſes all 
combination with water, even with the medi- 
ation of any alkaline ſalts: in which it varies 
eſſentially from other ſulphureous bodies. 
Camphor is of two kinds : which differ in cer- 
tain particulars (which we ſhall obſerve more 
particularly below) : but they both agree in 
the properties above enumerated. The one 
is brought hither from China, and is obtained 


by diſtillation from the wood of a tree, which 


affords an eſſential oil, in which the camphor 
en- 
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concretes: 
in the iſland of Sumatra, in cavities in the wood 
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the other is found, in a native late, 


of the tree. That brought from China, ad 
roduced as is ſaid moſtly in Japan, i is the only 


ind in uſe 
is purified 


here; and, being ſent in a crude ſtate, 
by ſublimation with a gentle heat. 


FrowERS oF BENJAMIN area vegetable: ſul- - 
phureous ſubſtance, which is leſs volatile than « 


camphor : 


but more ſo, than moſt, if not any, 


eſſential oils; It diſſolves in ſpirit of wine; an 

alſo in water, when of a boiling heat: though it ĩs 
not retained by the water, when cold, but ſhoots 
at the bottom of the veſlel in a chryſtalline 
needle- like form. In this ſolubility in water, 
it differs generically from either eſſential oils 


or reſins; which refuſe all ſuch combination, 


without the mediation of ſome other body: 


alſo, from eſſential oils, in ſublime 


ing i in a ſolid form, and riſing without bang 
any way analyſed or decompounded. 

It is not be decompounded by heat on hs. 
princi iple of incaleſcence; as may be inferred 
from its property of riſing in an intire ſtate, 


with a 


gentle degree of heat: and when ſub- 
jected to heat, on the principle of combuſtion, 


it is moſtly. diſſipated, like eſſential oils, in 

flaming. Other means of analyzing or — 4. 
pounding it, are not hitherto known. Flow- 
| ers of Benjamin are obtained, by. means of 
' ſublimation or ſolution, from the reſin fo call- 


ed: and, 


if by ſublimation, they are in a 


ſemi-tranſparent flaky form: but, by ſolution, 


in a _chryt 
mentioned. 


talline needle· like form, as before 
The 
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"The $ACCHARINE MATTER muſt neceſſarily 
de enumerated among the anomalous ſulphu- 
reous ſubſtances of vegetables ; becauſe it has 
the true characteriſtic property of them, viz. 
the burning away, when heated, with the ac- 
ceſs of air, without leaving any, or only a very 
ſmall quantity of aſhes. But, as the other 
qualities of this extraordinary body have been 
examined, in treating of it as one of the ſaline 
ſubſtances of vegetables, of which claſs it has 
likewiſe the true character, it is needleſs to 
dwell further on its nature here. A 

Wax may properly be deemed to be of a 
middle nature betwixt reſins, and ſubſtan- 
tial oils, as will be found by the experiments, 
which regard either its decompoſition or com- 
bination with other bodies; and its general 
nature will, therefore, be explained; in com- 
mon with that of reſins and oils, in the par- 
ticular conſideration of them below given. It 
ſubſiſts in plants, in its native ſtate, in a ſolid 
form, in the three known manners above 
mentioned; that is, in the farina fæcundans 
of many ſpecies, which ſeems to be conſti- 
tuted only of it, and the ſeminal rudiment 
of the plant, and is collected by the bees, who 
form of it their comb, or repoſitories of their 
honey, and the nidus of their young ;—in an 
extremely thin incruſtation on the leaves z—and 
in a collected ſtate, in certain trees in North 
America, called the candleberry myrtle: which 
laſt kind of wax does not ſeem to differ from 
the other of the farina fæcundans, in any other 


28 
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property than that of having a green colour, 
not to be taken away from it, by any means 
of art hitherto known: whereas the farina fæ- 
cundans is of various colours in its original 

Nate, always brown when fabricated by the 
bees into their honey combs, and eaſily ren- 
dered white by bleaching in the ſun and air. 


Wax, in its original ſtate, is neither ſoluble in © 


water, nor mou of wine : but when it has 
undergone the action of that degree of heat, 

which will volatilize it, a change with reſpect 

to the ſpirit of wine is produced; and they 
will freely commenſtruate. It combines, how- 
ever, in all ſtates, with ſubſtantial oils, by the 
aid of heat; and forms, with them, an 
unctuous maſs. Wax being decompounded 
by heat, on the principle of incaleſcence, the 
far greater part of it riſes in an unctuous or 
oily body of the conſiſtence of butter, together 
with ſome lymph lightly acid and diſguſtfully 


feetid : there being little or no recrement or 


fixt part left behind. The butter, by repeated 
diſtillations, becomes more fluid. Being urged 


with burning heat in the open air, the crude : 


wax, as well as the butter diftilled from it, 
riſe in flame, till nearly the whole ſubſtance be 
confumed : as is well known by the common 
uſe of it for candles. Ss „ 
The coLoRIFIC MATTER of the petals, and 
flowers, of plants, in many inſtances, appears, 


a 


likewiſe, an heteroclite ſulphureous ſubſtance 
being ſoluble in both ſpirit of wine, water, 
and oil; in which quality it differs ſpecifi- 
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I Theſe are the ſeveral ſulphureous ſubſtances, 
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cally from both gums, reſins, and balſams.; as 


it does, alſo, from wax in diſſolving in the 
two firſt of thoſe menſtrua. This ſubſtance 
is in a copious manner, afforded in the ſtami- 


na of the crocus, called ſaffron, where it yields 
à, tincture, by the diſſolving power of any of 
thoſe menſtrua; the whole appearing to com- 


bine with them. This kind of heteroclite ſul- 
phureous vegetable ſubſtance is ſo fixt, that it 
is not to be raiſed by heat without decom 


ſition; and, when it is decompounded by heat, 


it affords the ſame bodies as native reſins, de- 
prived of their eſſential oil, or that which will 
riſe with the heat of boiling water. 


naturally ſubſiſting in, or obtainable by art, 


from the parts of vegetables: in which, taken 


together with their gums, the moſt material 
variations of plants lie, with reſpect to the pur- 
poſes to which they are applied. For, beſides, 


that theſe ſubſtances conſtitute. the tinging 


matter of plants, the tenacious conſiſtence and 


ſolubility of ſuch as are ſolid, or capable of be- 
coming ſo, and the diſſolving power of ſuch, of 
them as are fluid, render them of extenſive uſe, 
as vehicles in painting, varniſhes, printing inks, 


and in ſeveral other views. Their ſcent, odour, 


and aromatic flayour, of which qualities they, 
are the repoſitories to the plant, in all parts, 


except the flower, gives them great value: and 


they are moreover, either in their native or 
d ſtate, the reſidence, in moſt caſes, 


of the medicinal virtues of the reſpective plants, 


whence they are obtained. The 
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| Thenarive Acips of plants, which ſhould 
be carcfully diſtinguiſhed from their ſubacid 
falts, are of a peculiar nature: and ought in- 
deed to be enumerated; as a fifth ſpecies in the 
genus of acids. For though they are genefally 
conſidered, as being the ſame with the acctous 
acid; yet, on due examination, they evidently 
appear not to be ſo: their menſtrual attracti- 
ons, which give the ſtrongeſt mark of diver- 
tity, or ſameneſs in bodies, being greatly dif- 
ferent; as are, alſo, the neutral ſalts they form 
by combination with alkaline ſalts. The na- 
tive acids of plants vary, however, much from 
each other: but whether from a difference in 
their own nature, or from a change by com- 
binations with other bodies, which are pro- 
duced, together with them, in the juices of 
the plants, is not eaſily determined; as they 
do not admit of ſuch decompoſition, as may 
give due light into it. They have the general 
jualities of acids, in common with the other 
pecies : but there is hitherto very little further 
known concerning them, except, that ſome of 
them are more general diſſolvents of alkaline 
falts, earths, and metals, than any other kind 
of acid: which is more eſpecially true of the 
Ace lemons ; that cannot be reſiſted even 
y vitrified borax. There is indeed a princi- 
pal, and almoſt inſurmountable, impediment 
to their examination by means of heat: which 
is, that they never ſubſiſt in the lymph of the 
plant, vi ing 8 of other op 
culent bodies of the vegetables ; particularly 
Ver. P = TOR 
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the ſacchatine matter: and when, therefore, 
an attempt is made to decompound them b 


heat, the heterogeneous ſubſtances mixed wit! 
them are decompounded alſo ; and, conſe- 


quently, the diffolved parts of both, riſing to- 


gether, form ſuch new combinations, as dif- 
guiſe and confound the elements of the acid. 
But they are nevettheleſs very worthy of exa- 
mination in ſeveral other views: as they ſeem 
to have been hitherto neglected. They are 
moſtly to be obtained from the fruits of ve- 
getables, by expreſſion of the juice, and may 


be purified from ſolid feculencies, by filtration 


through flannel or paper; and alſo afterwards 


concentrated by boiling. 


Vegetable ſubſtances are, therefore, the ſub- 
ject of experimental chemiſtry, with reſpect to 
their ultimate decompoſition, by heat and pu- 
trefaction; with reſpect to their ſeparation 
from each other; — with reſpect to their com- 
bination with each other, or with bodies of a 
different kind and with reſpect to the 
changes that may be produced, without addi- 
tion or decompoſition, in their colour, con- 
ſiſtence, or other qualities. The firſt is to be 
performed, when on the principle of incaleſ- 
cence, by diſtillation in cloſe veſſels: and 


when on that of combuſtion, by incineration, 


or deflamation on a proper hearth, or other 
fit veſſel. The others are too diffuſively va- 
rious, in conſequence of the multiplicity of 
ſubjects, widely differing in the treatment re- 
quired, to admit of being reduced to any ge- 
2 | i neral 
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nerhl rules : and can obly be taught, in the 
ee experiments — each kind. 

is, however; neceſſary to conſider well the 

rticular nature of any part of a vegetable, 
which is made the ſubject of experiment, 
before any concluſion be drawn from the re- 
ſult of ſuch experiment, reſpecting the general 
nature, either of all vegetable ſubſtances, or of 
thoſe which form particular parts: for there is 

ſo great a variation in the Eme parts of dif- 
the ſame parts, of the ſame plant, in different 
ſeaſons and 'climates, that the ſtricteſt care 
muſt be taken, in deciding any point by the 
experiments made on one particular ſubject. 


Thus, for example, the wood of guaiacum, 


and other kinds produced in hot countries, 
yield great quantities of oil, on their decoms 
poſition by heat, and no alkaline ſalt; con- 
trarily to the nature of moſt other kinds of 
plants; which afford lixiviate ſalts, though in 
much leſs proportion in hot climates than in 
cold: and, as I am informed on very good 
authority, leſs in America, even in the fame 
latitudes, than in Europe. The ſolid parts of 
other plants,, abounding in eſſential oil, as 
fennel or cummin, or affording a pungent 
ſcent, and acrid taſte, as muſtard, or onions, 
afford a volatile alkaline ſalt on their decom- 
poſition by heat: ſb that any general in- 

ference, relative to the bodies produced on 
the decompoſition of the parts of plants, 
drawn from experiments made on any one 
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of theſe kinds, would be erroneous and falſe: 
and the fame will hold good, with reſpect to 
many other ſubjects, in a nn manner to | 
this. 


1 


*... 


c H A P. II. 
Experiments and Nuten: obſerva- 
Hons on VEG ſubſtances. 


s EC TION I. 


„ and obſervations on the Hud ports 
of vegetables. 


ExpERIMENT. 1. 


1 parts of 


AKE thin ſhavings of N wok 
boil them for two or three hours in 
water. Then pour off the water, and put 
them into a ſolution of the ſal ſaponarius, J 
formed, by adding two parts of water to 
one of the capital lye of the ſope- makers: 
and let them boil an hour or two more: 
after which, waſh, and preſs them, well 
in ſeveral ſucceſſive quantities of water, to 
free them thorou ghly from the falts of the 
| | he. 
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lye. Let them be then dried; and after- 

wards being put into a luted retort ; and 
ſubjected to a ſtrong heat in the naked fue, 
an acid Iymph and an ethereal oil will be 
raiſed : which oil will riſe at firſt thinner, 
and afterwards gradually thicker, till it be- 
come of a tar- like conſiſtence. The recre- 
ment in the retort will be a black coal: 
which, being burnt on a proper hearth to 
white aſhes, will be found reduced to per- 


fect, pure earth, of the ſame kind with 


that afforded by the ineineration of animal 
ſubſtances; or what I have called the orga- 
nical earth. On adding water to theſe 
aſhes, they will be found devoid of liri- | 


. ee, other ſaline matter. 


ier 


laſtead of ſhavings of wood, paper, or the 
tendereſ parts of any plants, may be uſed : 
provided they be previouſly well beat ; that 
the water and lye may more eafily penetrate 
into the whole ſubſtance. 

_ The intention of boiling firſt in water, and 
then in-the lye, is to free the fibrous, or pro- 
per ſolid part of the vegetable, from all the 
ſucculent parts: whether in a fluid, or con- 

| Creted ſtate. The water diſſolving, and con- 
| ITY ** all the ſaline and _ . 
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mous parts; and the lye: the oleaginoan 
balſamic, bee or other ſulphureous parts. 
Without this be done, the parts of plants, 
affording lixiviate ſalts on their incineration 
cannot be made to yield aſhes” wholly” 
void of them: though  Boberhaave — | 
that, boiling in twenty ſucceſſive. 
tities of water, Fie brought the wood o role. roſo- 
mary to this ſtate. But Whocber will take the 
extreme great pains, neceſſary to make this 
experiment, will yet find, they will fail in 
meeting with this — 1 fince, whether it be 
hat the refinous parts of the plant furni he 
together witk the earth, the proper element 
of lixiviate ſalts ; or e the rudiments of 
them, being in a ſaline ſtate, are defended in 
the interior parts of the matter, by the gluten 
of the plants, Which is of a reſinous nature; 
it appears, that without the uſe of ſuch a 
menſtruum as will diſſolve reſinous bodies, 
lixiviate ſalts will ſtill be produced on the 
incineration. For in the manu ekture of | 
per, the contuſion, and maceration, are ll 
ſufficient to bring out all tat Water can di 
ſolve z and yet the paper is ſound to afford 
ſalts on its incineration. It appears by this 
experiment, that the proper lid parts af 
plants, wholly diveſted of thoſe that, accord- 
ing to the general obſervations above given, 
may be deemed ſucculent, are compounded 
of the organical earth, phlogiſton, oil, the ve- 
getable acid, and water, combined in ſuch a 
manner. a8 dhe not produce lixiviate Salts, 
Pe on 
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on their decompoſition, through heat, on the 
Principle of combuſtion z. nor volatile ſalts, on 
the principle of incaleſcence : the phlogiſton, 
acid, Nin water, being joined to the earth 
only in ſuch proportion, as is requiſite in 
order to their ſerving as a gluten to it. 
The lixiviate ſalt, and alſo the volatile ſalt, 
which are not 2 ually rated in the com- 
buſtion, are, therefore, either formed wholly 


of elements furniſhed by the ſucculent ſub- 


ſtances 1 or, if any part of the fibrous fubſtanee 
do ever enter into their compoſition, it is in 


combination with ſome of the elements of che 


ſucculent : 


of the ſucculent, are not capable of producing 
them: nor, indeed, in many kinds, are even 
both che ſucculent and fibrous together, as 

vill be more explicitly ſhewn elfewhere. © 


This proceſs has never been practiſed in the 


whale, at leaſt in this quarter of the world, 
but for experimental purpoſes ; though the 
firſt part of it is performed indeed to a cer- 
tam degree, in the tion of vegetable 
matter for the making paper: contuſion by 
heavy hammers being ſubſtituted, for coction, 
to divide and break the texture of the fibres, 
and aid the water in diſſolving and waſhing 
out all other matter. But I have been in- 
formed, that in China, where paper is made 
af ſome kinds of cane, and other coarſer ſub- 

nces than flax or hemp; ; that not only 


ooction is uſed, in the Preparation, but "he 
: 


E4 


as this experiment ſhews, by the 
fact itſelf, hos the fibrous parts, wholly diveſted 5 
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the diſſolving power of alkaline ſalts; to freq 
the fibrous part from the reſinous, or other 
concreted ſucculent ſubſtances ; which would, 
otherwiſe, render the bodies ef too obdurate, 
and firm a texture, to ant * r nen 
Hon Into paper,” ci | 


Weizen wn, ft 
Reprint and e an the Mn 5 vs 


' getaples. | 
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 Collefion of the agueous ſap of vegetables, 


IN order to obtain the aqueous ſap from 
living trees, let punctures be made in 
the ſpring or autumn into the ſtem; and, 
if practicable, on the outward fide of ſome 
curving part ; ſo that the orifice may be 


1 


depending: or where that is not conver 


nient, the puncture being made, let a 
ſmall pipe, formed of a quill, be joined to 
the orifice, by putting it juſt within the 
hole, and fixing it obliquely downwards, 


by means of ſome pitch; or, which is 
better, melted reſin; taking care, never- 


R that the "ay be not choked. up 
in 
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in doing” it. Let a proper veſſel be then 
placed, under the orifice or pipe, and the 
ſap will be diſcharged into it, in various 
quantities, according to the nature of 
trees, and the effect of the ſeaſon. | 
In the minuter and green parts of plants, 
where their texture admits of it, - the 
aqueous ſap muſt be obtained by expreſ- 
ſion: which may be performed, by firſt 
bruiſing the parts of the plants, by pound- 
ing them in a wooden or glaſs mortar z 
24 then putting them, in a innen bag, 
into a ſcrew preſs ; or betwixt two boards, 
with 'a large weight laid. on the upper, 
placing a proper veſſel to catch the ſap as 
it flows from the preſs or boards. In ſome 
particular inſtances, the parts, of plants 
being cut aſunder, and laid in a due poſi- 
tion, will bleed conſiderably; as is found 
in the aloe. In which caſe, the ap ſo 
obtained, is to be preferred to that: pro- 
cured by expreſſion. 


EY: 1 = 


| OS PETA TION. . 
The aqueous ſap is not to be obtained, 7 
bleeding, from all trees that contain ſuch : as 
l either does not abound 1 in ſufficient —_ 


— 


88 81 AND/ f þ 
or does not circulate with ſufficient vigour, £6 
flow from the wounds: and in ſuch caſes, it 
is beſt extracted, from the leaves or tenderer 
branches, by expreſſion, as here directed. The 
ame method is, likewiſe, the moſt proper for 
obtaining the ſap from herbaceous plants : but 
it is not, however, certain, in all caſes, that 
the fluid, thus obtained by expreſſion, is the 
alone; and not a mixture of that, and 


ſome ſecreted Juices, peculiar only: to —_— 


The method of collecting the aqueous — 
by bleeding the trees, is practiſed in our own 
country, on the birch-tree; in order to the 
making wine of the juice obtained; and in 
America, on the N maple, for extracting 
ſugar; and, in other places, for procuri other 
uleful ſubſtances : and, if the nature Fo 
trees, yet natuanibect;: in this tight, were to 


be properly explored ; doubtleſs ede 
ns might be derived from it, 45 
* 


method of obtaining the aqueous ap, by e 
n, is alſo in frequent uſe, for various 
purposes: but, that of procuring it from the 
divided parts of plants, by bleeding, is only 
practiſed, that I know of, in order to the 
extraQtion of the zum of the aloes. On 


7 
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ExPERIMENT II. 
| Decompoſition .of - the aqueaus ' fep > of vegetables. 
vel Let the ſap be fieſt treated, as is directed 
in Experiment VI. Sect. IV. Part, Il. Vol: 12 
A . 
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and, if it appear, after due evaporation, not 
to be tenacious or vifad, Place it as there 
directed, to ſhoot its effential ſalts : bur if 
it be found glutinous, or mucilaginous, 
reduce it to dryneſs in balneo mariæ. The 
ſame may be done, alſo, with the fluid 
Nr afrer ay eſſential Lelts are 55 
e. 4 11 
ee batt; e 


By this means, the ſalts, or guramous Fu 
ſtances, which, together with lymph or water, 
and the vegetable ecid- in ſome caſes, conſti- 
tute the whole ef the aqueous ſap of plants, 
may be. ſeparated from each other: and the 
TY nature of the ſucculent eEcomomy of the 

lants, whoſe principal blood is of this kin 

nown: which, by a more ſedulous and EXv 
tenſive obſervation than has been hitherts 
made, might lead not only to the diſcovery 
of aber uſeful for many a Fein but 
Pang. 


compoſition, will be treated of, under hs re- 
ſpective heads to which they accord 
ing to the diſpoſition explained i in the general 
obſervations: which renders, therefore, us 


further Giſcuion of it here unneceſſary. 
E XP Fe 


bo EXPERIMENTS. AND'C Ozerxv4TIONs 5 


ee III. 
_ Colleflim of the lacteous Jap of vegetables. 5 


Make punctures, or inciſions, in the 
plants, which appear to afford a milky 
juice; and catch the drops of the mat- 
ter, as it flows from the wounds ;—or, as 
only minute quantities can be obtained by 
this means, uſe expreſſion, « as directed in 
the preceding experiment. | 


0 Os ERvAT TON. Let 
a This kind of ſap is rarely afforded, at kalt | 
our country, but by ſmall herbaceous plants; as 
the thiſtle kind, celandine, or poppies: and, 
therefore, where larger quantities are required, 
it muſt be procured by expreflion” 
The obtaining the lacteous ſap of plants, by 
bleeding them, is not practiſed in our country, 
unleſs for experiment: but the collecting it 
by expreſſion, after a previous ooction in water, 
is in conſtant uſe, for the preparation of the 
diacodium or ſyrup of poppies; and on other 
occaſions. 


e IW. 


| Decompftin of the latieous ſap of plants ; 


Evaporate the lacteous fap, firſt, over 
the fire, till it be as * inſpiſſated as may 
be 


be- without hazard of burning! it is / the. 
veſſel; and then bring the remaining mat- 
ter — abſolute dryneſs, in balneo mariz.. 
Take then the dry ſubſtance; thus obtain · # 
ed; and, having reduced i it to powder, add | 
to it ſtrong ſpirit of wine and, putting, 
it into à proper "circulating glaſs, ſet it, 
to digeſt in a moderate heat: where let it 
ſtand a day or two, ſometimes ſhaking the 
. veſſel. If the ſpirit of wine appear then, 
to have diſſolved a part of the matter, pour 
off the clear ſolution, and again evaporate” 
it to dryneſs : and having ſtrained off the 
ſolution from the undiſſolved part, waſh it. 
in ſeveral ſucceſſive quantities. of ſpirit 66; ; 
wine, and then dry that alſo. By this 
means, if the ſap contained both a gum- 
mous and reſinous ſubſtance, as is moſtly 
the caſe, with reſpect to this kind, they 
will be perfectly ſeparated : : that recovered) 
from the ſpirit of wine being reſinous, and 
that left by it, gummous. 2 


| ' OBSERVATION, nights a0 

| Theta of the uſe of ſpirit of wine, in 

this experiment, is becauſe the extract from the 

lacteous fap is for the moſt part a * | 
$270 W 


6 —— Ann Oneravariens 
we reſin have — 9 gs 
_ OW, compoun 
ous, and mA body, admits, 18 
Ml , of a tion of thaſe conſtituents from 
= - * necks. other. But, in ſome inftances, never. 
| elels, that, which givas. the milky body ta 
e ſap, is a reſin alone, combined with the 
water by ſome medium that is always deſtroy- 
ed, in ance of its firſt ſeparation from 
it: and never admits of being combined 
with it, without the Frags» cy of on 
other body ; but is ſoluble, nevertheleſs, 
its whole fubſtance, in ſpirit of wine. 
The proceſs is practiſed, with reſpect to 
che firſt ſeparation of the ſolid matter 


of the lacteous ſap from the water, for the ex- 
traction of opium from poppies ; and many 
other gum-refins and reſins, Rom the 
vrhich afford them: and, with reſpect to the 
ſecond part, for the ſeparation of the 
mous, and reſinous, ſubſtances, contained in 
guip-reſing, for medicinal uſes. | 


; 45 e „* 
cee N ih n N — 


Proceed as with the aqueous ſap 1 in Ex- 
periment II : in that part, which regards 
the obtaining it, by bleeding the trees. 
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tree, or plant indigenous in of 
which affords this kind of ſap only: but it 


may be found alone in ſome ſpecies of the | 


toxicodendron, an American exotic, that boo 
live here even in the open air. The ſap 

not, however, to be collected here 50 
theſe trees in any quantity, though there is 
very good authority for believing, that, in 

China, and Japan, the common black yar- 
niſh, which we fee ſo frequently under the 
name of the Japan laquer, is no other than 
the ſulphureous ſap of a ſpecies of this kind of 


tree: but it is moſt probable, we have not the 


true ſpeeies; and that, moreover, if we had, 
it would not thrive o well in our climate, as 
to produce its ſap in full vigour. But we have 
not the leaſt reaſon to regret the want of theſe 


merce; lince their deleterious. qualities, rendes 
them fatally pernicious to thoſe who are con- 
cerned with them: as not only appears, from 
the accidents that have happened in America; 


where there are ſeveral ſpecies of them, to 
| thoſe who have incautiouſly burnt, or han- 


dled the wood; but from the effects of the 
varniſh itſelf, formed of the ſap that has been 
brought hither. For this varniſh has been en- 
tremely noxious to all the workmen, who have 
had any concern with it: inſomuch, that, not- 


withſtanding very confiderable benefits would 


ariſe 


e N a far as J um inmed, 


er uſeful they might be in com- 
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ariſe to ſome manufacturers from its uſe, they 
are __ to deſiſt from it, on account of the 


want kmen who are willing to 1 
take, even at = rate, to apply i © Rh 2600 
4B 
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Rats ah. : 
Extraction of the eſſential ſalts of vegetable: 
See Experiment VI. Sect. IV. Part II. vol. I. 


ExrrRIMTNMT II. 
Decompeſiti on of the eſſential ſalts of math; 


ARE eſſential ſalts ; and, having 

put them into a retort, diſtil them, 
as is before directed, Experiment IV. 

Sect. IV. Part II. Vol. I. for tartar. 
Oil, and acid lymph, will be raiſed, in 
the ſame manner as from tartar; a coaly 
ſubſtance being left behind: to which 
water being added, it will yield a confi- 
derable quantity of lixiviate ſalt, but in an 
impure ſtate : a part of the fixt, though 
burnt, oil being combined with the water, 
in the ſolution, * means of it. 


Exfz 


— 
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Exppainennt - 


3 jon on of ron ſalts e on the rent of 


* 


Take 8 1215 3 treat highs as 60% 


fore directed in Experiment V. Sect. IV. 
Part II. Vol. I. for tartar: and che reſult 
will be ihe n Ae, 


32 „ en Fer r Iv. 
Benet of tartar. See Rails Nt. 
Sect, IV. Fart F 


a N w# «4 $34s 
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2 | RG V. 
| Decompyiic of tartar & incaleſeence.. | 


Tres db tartas/aceording! ty! tha rect 
ons in Experiment IV. Sect. IV. Fart II. Vol. I. 
and, after the diſtillation, take the coal out 


4 


of the retort; and add boiling water to it; 


uiſing it in the water, that it be thoroughly 
mixt with it. The water will then diſſolve a 
ſaline body contained in the coal; and alſo, 


5 


by the mediation of the ſalt, a part of the 


ſulphureous matter of the coal. Filter then 


the ſolution ; and evaporating. it to s arne. 
Vor. I. 5 eee 
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Fs 


the ſaline bady will be found to be lixiviate 
ſalt, aboundin gina conſiderable quantity, but 
impure, with the ſulphureous matter difſolved 


along with it, out of the coal: from which, 


nevertheleſs, it may be caftly freed, d, by fub- 
fequent calcination. 12 


ee ee PE ance 


The lixiviate falt found (as in this ex 
ment, ) in tartar, and alſo. in. eſſential fa gg on 
their decompoſition by heat without com- 
buſtion, gives occaſion to doubt, (as was before 


obſerved,) whether lixiviate ſalt be generated 


in the vegetable in its natural ſtate ; or pro- 


duced, in the decompoſition of the proper 
parts, by heat. For, in all inſtances, except in 


the caſe YE tartar and eſſential ſalts, combuſtion 


is neceſſary to the pr oduction of lixiviate falt; 


and conſequently, 8 yielded by theſe falts 
through incaleſcence only, it appears, . that the 
elements which form it, are in a different ſtate 
in them, from what they are in the others; and 


neceffarily ſuggeſts, that it is probable it was 


pre- exiſtent in them, to the decompoſition; and 
only freed in that change from the acid, which. 
may neutralize it; and from the oil that is, all, 
combined with it. An ohjection might be 
brought. againſt this ſappoſition, from its lixt- 
viate falt's never being found in the parts of 
plant in its own proper alkaline nature: but this 


may be obviated by the conſideration that acid 


2 TOY 
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apparently abounding in the fame parts of the 
plants, where it is formed, it may be neu- 
tralized, as ſoon as generated; as the volatile 
falt obvioully is, in the blood of animals, 
| where it is never found, but in a neutralized 
ſtate, or the form of Ammoniacal ſalts. This 
point regarding the production of lixiviate ſalt 
is not, however, yet determinable from any 
argument, or experiment already known; but 
all other appearance, except this ion of 
it from tartar, and eſſential ſalts, ſeem to indi- 
cate that combuſtion i is neceſſary to their ene- 
ration. | 975 


E nn VI. 


dureh f the rae" 2 man from ues 5 
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Take the . of ede which are 
of a tender kind; and having bruiſed them, 
pour boiling water on them; and, after they 
have infaſed for Tome time, Krain off the 
fluid, in which the faccharine matter will be | 
diſſolved, through linnen, uſing moderate 
prefſure. Evaporate then the ſolution, till the 
matter appear thick; and then dry it in bal- 
neo mariæ. In the caſe, however, of fruits, 
and of the very ſucculent parts of plants, 
the uſe of water is omitted; and preſſure 
alone 1 18 uſed ; which mar be greater, or 

| Fa bes. 
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leſs, according to the texture of the ſub- 
ject, and the abundance or property of the : 
juice. Where the ſaccharine matter is con- 
tained in ſeeds, as in the caſe of corn or 
pulſe, the body of them muſt be opened, be- 
fore it be obtained: in order to which they 
muſt be firſt well ſoaked in hot water; and 
then laid in heaps, of conſiderable bigneſs, 
till they begin to ſprout: when they muſt be 
ſpread on a proper floor, in a place made hot, 
till they be dry. After this, water of the mean 
degree of heat, betwixt that of the atmoſphert 
and what would make it boil, muſt be put on 
them; and ſtirred about for ſome time: and, 
when it has ſtood four or five hours, it muſt 
be drawn or poured off: and if the faccha- | 
rine matter, by this means extracted, be de- 
| fired in a dry form, evaporation muſt be 
uſed. : 8 6 


* 


The juice of grapes, or other fruit 
containing the ſaccharine matter, and con- 
ſequently proper for fermentation, 1s called 
muſt; and the ſolution made of it, as above 
from malt, is called wo; Fe. | 
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TR OacanrAtion: 5 oy 
The ſugar commonly in uſe, is che native 
production of the ſugar cane; and requires only 
to be puritied; and there is not at preſent any 


| otherpre pared for commercial purpoſes: thoug 


endeavours have been uſed in ſome of our colo- 
nies to obtain it from a kind of maple, called, 
on that account, the ſugar maple; the ſap of 
which abounds with it. Attempts have been, 
alſo, ſaid to have been made, by the French in 
Canada, to obtain it from the ſarracena: in the 
folded leaves of which, a ſtrong ſolutionis found, 

in a very extraordinary quantity: but none of 
theſe have yet been brought to the ſtate of an 


eſtabliſhed manufacture. There are ſeveral 


other plants, that afford the ſaccharine matter 
from different parts: ſome on their leaves, in a 
concreted form, as that ſpecies called manna; 
others from their flowers: as one of the large 
kind of American aloes; from whence it drops, 
in a fluid ſtate, like a ſhower of TN in a ſur- 


prizing quantity. | E 


Neither of the methods, directed i in this expe- 
riment, are, therefore, practiſed i in common for 
the obtaining ſugar, or the ſaccharine matter, in 
a pure and dry ſtate: but both are practiſed with 
a view to the production of wine, or vinous li- 
_ from the ſaccharine matter obtained 
om the plants, in a diſſolved ſtate: as it is 
this matter alone, which is capable of that fer- 
mentation, which generates vinous ſpirits. © | 


Px ' 
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That part of the proceſs, which reſpects the 


preparation of corn or pulſe, for yielding tho 


 faccharine matter it contains, is conſtantly,prac- 
tiſed in our country on barley ; which is then 
called malt: and the ſolution is, likewiſe, with 
equal frequency, made in the manner here di- 
rected : which is called brewing. The neceſ- 
ſity of this preparation of corn, particularly the 
harder kinds 1 grain, for the extracting from it 
the ſaccharine matter it contains, is in order to 
open the body of the ſeed, in ſuch manner, that 
the water may pervade the whole; and combine 
with the ſaccharine matter: which is, other - 
wiſe, fo locked up by, and united with, the 
| Other parts of it, that the diſſolving power of 
the water is in a great meaſure eluded, This 
difficulty is, therefore, ſurmounted by the 
ſprouting of the corn: the rudiment of the 
plant, in its efforts to expand, looſening the 
texture of the whole body of the ſeed in ſuch 
manner, that it becomes capable of imbibi 
aqueous moiſture; and, conſequently, of ſuf- 
fering the ſolution of the ſaccharine matter by 
it to take place. The reaſon of the uſe of water, 
for mak ing the ſolution, in a mean degree of 
heat, rather than cold or boiling hot, is founded 
on the ſame principle: for it is, in order that 
the water, by its relaxing quality in this ſtate, 


may penetrate, and infinuate itſelf, in the 


moſt intimate manner, into the body of the 
ſprouted feed ; boiling water, on the contrary, 
concretivg the gluten, and hardening the ſub- 
ſtance of it; ſo as to render it leſs pervious 0 

| the 
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the moiſture: and cold water in ſome degree ; | 


effecting the ſame; and, moreover, wanting 
_ the ſtronger diſſolving power of the hot. 
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Deconps gftion U the faccharine matter 55 fer- 
mentation. Hs 


Tale ſugar, honey. 0 or any 1 Gerbe 
rine matter; and; diſſolve it in fix or eight 
times its weight of water; — or take muſt, 
or wort, as obtained in the preceding ex- 
periment ; — and mix with ſuch ſalutian, 
muſt, or wort, by beating them together, 
a ſmall quantity, in proportion to the whole 
when mixt, of yeaſt, or the frothy ſeum, 
which may be taken off ather liquor while 
fermenting. Put the mixture, then, in a caſh 
or proper veſſel, ef which it muſt not fill 
above two thirds; covering the bung hole 
with a linnen cloth; and place the caſk or 
veſſel in a ſituation, where it may be kept 
of the warmth of the atmoſphere in a ſum- 
mer's day. In a ſhort time, an efferveſcence 
will begin to appear; and form a cruſt of 
yeaſt on the ſurface; which will continue 
ſometimes to ſwell, and at other times to fall 
„„ down 
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down to the bottom, always emitting bub 
bles of air, for ſome days; ; but variably, ac- 
cording to the ſeaſon, or other attendant cir q 
cumſtances, till at length it ſettle intirely to the 
bottom, leaving the ſupernatant liquor clear. 
This liquor, thus produced by fermentation, 
is called ale or beer, when made from the wort 
of malt; and wine, if formed from the muſt 
of grapes or other fruit; and the ſediment 
or ſubſided cruſt is called the mother or lees 
of the wine. If this fermented liquor be 
put into a proper alembic, and diſtilled, -1t 
will be found to afford vinous ſpirit, as de- 
ſcribed in the general obſervations on the 
parts of vegetables. The remaining fluid; 
after the ſpirit 1s raiſed, being water with a 
conſiderable proportion of acid; and alſo of 
ſaline matter, of the nature of tartar; as 
will be found 'on the decompoundin g it by 
means of heat, after it is recovered from the 
water by evaporation. 8 i 
The lees being coat by heat in 
40 veſſels, afford an acid lymph, and thick 
dil: a conſiderable quantity of ſoft coal being 
left behind; and, if ſubjected to heat with 
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| the circumſtances proper for combuſtion, : | 
the aſhes will be found to contain ſome alka- 
| line ſalt; but in a amuch leſs ann than 
tartar. 17 
If any Sa e together with 
its lees, be put into a caſk, or other pro- 
per veſſel, bigger than will contain it; the 
bung hole being cloſed, ſo that only a ſmall 
aperture may be left; and the caſk be then 
placed in a warm ſituation; a ſecond fer- 
mentation will ariſe; and the liquor will be 
decompounded. In this decompoſition, the 
vinous ſpirit will gradually be deſtroyed; and 
inſtead of it, will be produced, a peculiar 
ſpecies of acid, combined with a; portion 
of oil, and the lymph of the liquor: and 
alſo an oleaginous matter, of a particular 
kind, which, ſubſiding, will concrete into a 
ſubſtance of a conſiſtence betwixt that of 
unctuous and gelatinous bodies. Ns 
The ſupernatant acid liquor is called vinegar: 
which being again decompounded through 
heat, by diſtillation in a retort, yields, with 
the degree that will make water boil, a purer 
kind of vinegar; in which, nevertheleſs, a 
conſiderable quantity of oil reſides, beſides 
the 
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the acid and water as may be diſcovered by . 
fixing it, through the means of combina- 
tion, with alkaline ſalts; and then ſubjecting 
it in cloſe veſſels to the heat that will decom- 


pound ſubſtantial oil. For then the maſs will 


be found to be converted to a black colour; 
and on ſolution in water the coaly ſubſtance 


duum of the vinegar, after the more vola- 


tile part, that will riſe by this degree of 
heat, 18 brought Over, will, when urged by | 


a greater heat, afford a ftronger kind; 
much more acid, and heavier; but impure 
in ſcent, and taſte, with a burnt oil. In 


| the retort, after the whole is brought over 


that will riſe without extreme heat, will 


be found a coaly matter: which, being ſub- 


jected to combuſtive heat, in the open air, 


will flame brightly ; and at length leave 


aſhes, formed of earth, and a large * 


tion of lixiviate ſalt. 


The oily concreted matter Wend in 


the acetous fermentation, being decom- 


derable quantity of acid lymph H and, af- 
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Os the ſame dem as other olea- 
ginous bodies, 
There i allo, another el decompo 
tion, that wine frequently ſuffers ; which i is, 
the ſeparation of its tartarous ſalts, that are 
ſpontaneouſly departed from it, But to pro— 
duce this effect, no other means are neceſ- 
ſary, but to ſuffer it to ſtand at reſt, for a 
long time, in the ſame veſſel. The tartar is, 
likewiſe, again decompoundable, being treat- 
ed as in Experiments IV. and V. Sect. IV. 


Part II. Vol. I. into oil, water, acid lymph, 5 


n Ps and earth. 


OBSERVATION. 


It is not abſolutely neceſlary, i in order to the 
railing and perfecting the vinous fermentation, 
in muſt, wort, or any other ſolution of the ſac- 
charine matter, that yeaſt ſhould be uſed; for, 
without the uſe of any ſuch fermenting me- 
dium, if the liquor be kept in a due ſtate of 


5 heat, it will be effected: but for the more cer- 


tain ſucceſs, and expeditious procedure, it is beſt 
to uſe it, even in experiments. There, is, how- 
ever, another method, where yeaſt is wanting. 
of anſwering the end of it: or indeed of making 
a kind of original yeaſt or leaven. This method 
is, the mixing flower or meal, and water, with 
ſome fall proportion of ſugar, honey, or wy 
Other 
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other faccharine matter, in a moiſt paſte ; and 

letting it ſtand, in a moderate degree of warmth; 
by which treatment, in a day or two, it will ſwell 
and ſhew evident figns of ſtrong fermentation, 
at which time, being-broken into ſmall pieces, 

and put into the matter intended to be terment- _ 
ed, it will ſoon communicate that ſlate to it, in 
as certain, though ſ ſome what leſs ow, manner, 
r 

The more particular management of fer- El 

e mat liquors, in order to the ſeparation, of 

the vinous ſpirit from the water, and other ſub- 

ſtances, with the nature and decompoſition of 

the ſpirit itſelf, will neceſſarily occur, in its pro- 

place, in treating of the ſpirit itſelf ; and it 

is, therefore, properly omitted here: as is, alſo, 
the decompoſition of tartar before given. 

In the acetous fermentation, as well as the 
vinous, a fermenting medium may be uſed for 
expedition, to excite the firſt action of the com- 
menſtruating bodies on each other; and raiſe 
the efferveſcence more quietly. But in this caſe, 
inſtead of yeaſt, the footſtalks of grapes, or the 
tender branches of vines, may be uſed, being firſt 
ſoaked in vinegar: or, when to be ſo procured, 
taken out of vinegar, after having lain there 
during the fermentation which produced it. For 
theſe, being freed from the gelatinous or fecal 
matter adhering to them, and ſlightly waſhed, 
will, on being put into the liquor intended to be 
| fermented, quickly produce the effect: as is 
found in the common manufacture of v þ 


The uſe of ſuch a medium is always practiſed 
| 9 | 
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in the large works for making vinegar for l 


but where this kind of matter is not at hand; 


ſour wine or beer, or ſour les er e 
anſwer the end. 
Ihe firſt n of this end is vontantly 


fruits, or the aqueous ſap of ſome trees, for the 

uetion of wine: or on wort, or the ſolu- 
tion of the ſaccharine matter of corn, for the 
production of ale or beer, or with the view of 
extracting the! ſpirit ; in which baſe it is called 


fermented liquor, is alſo univerſally practiſed, 
under the technical name of diſtilling: the pro- 
duce, when from wine, being called brandy = 
when from the feculencies of ſugar in the ex- 


traction from the canes, or in the refinement 


when practiſed in the Weſt - Indies, rum; but 
in England, melaſſes ſpirit, when from the fecu- 
lencies in the refinement when from rice, 


or ſugar, with the juice of the cocoa-tree, in 
the Eaſt-Indies, arracł; — and when from corn, 


malt ſpirits: but when any of theſe are recti- 
fied; by repeated diſtillation, till the peculiar 
Tent and flavour, they at firſt poſſeſſed, be 
taken away, they are called /Þ:7it of wine... 


The laſt part of the proceſs is, likewiſe, 


_ conſtantly practiſed in the production of vine- 
gar, for the various purpoſes reſpecting diet, 
and medicine, for which it is uſed. That 
which is moſtly conſumed in this country, is 
made of corn: and * 2 when by 
rom 


practiſed on muſt, ſolutions of ſugar, or the ſac- | 
charine matter of raiſins, the expreſſed juices of 


brewing. The — of the {| = from the 
| 
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| remains of the ſcent and flavout, which We 


78 Exrzxiur IT'S AND — 


from that made of wine, or other matter ca- 
padle of fermentation, in retaining ſorne ſinall 


liquor had before its change by the acetous 
fetmentation. For, as the ſaccharine matter, 
when pure, is che ſame in whatever vegetable 


3 ; fo the vinegar, formed of it, is 
always the ſame; excepting ſuch difference, 


as may ariſe from other ſubſtances mbct with 
k. It is, however, at preſent too E 
a practice, to commix a cheap f 
neral acid with the vinegar made in * — 
works for ſale, which renders it of a different 
nature from what is produced the ſecond 
fermentation of le ces: and 
this is pretended to be done only with 
the intention tee. it clear, Ds it 18 
dalled, Aning the vine gar; 
portion uſed, evidently ſhews, it is . 
with a view of increaſing the qu 


antity of acid, 
without the expence of vegetable INE | 


Fe VIII. * TO 
Decompoſition of the ſaccharine matter by i heat 


e 


Take ſugar ; ; and diſtil it in a retort, in 
a fand heat: and the greateſt part will iſs 
in acid phlegm ; and ethereal oil, at firſt- 
of » thimxr, and afterwards of « thicker 
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of ITE a 1 e 
Or ſubject it to burning Hat mithh the 
8 ef air, and it will be almoſt wholly | 
diſſipated in flame, and ſmoke ; Fong 
* a ſmall Proportion of hes, : 


(? Noa ware ee e 
This riment ſhews, that ſu 
be uh, damen of a ſulphareous, aan 
ſaline nature: as the phlogiſton beats ſuch 
proportion to the earth, and other elements, 
as renders it combuſtible, in ſuch degree, that 
the far greateſt part. of its conſtituent matter 
is diſſipated. This, conſidered with its ſaſine 
ptopetties, and that of ſuffering thoſe extrabt 
dinary decompoſitions, of which wine, vine- 
gat, vinous ſpirit, ether, and tartar, are pro- 
duced ; and alſo the earth, groffer ofs, and 
Alts, that are alſo ſeparated in the tion df 
m_— ſubſtances, render faccharine 
A w object of ſpecutation in re- 
flecting, chat * ſubſtance, ſeemingly fo ho- 
mogeneous and paſſtve, in a Alas ſhould 
poſſeſs, both the qualities of a falt and ſul- 
ur, which are conjoined in no other known 
body in a perfect degree; and, at the ſame 
time, be capable, on being diluted with wa- 
ter, which acts merely as a vehicle to the 
* * f *. to * from its own ſponta- 
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neous action, ſo great a variety of other com- 
pound and ſimpler bodies; ſome of them of a 
nature extremely various, with reſpect to them- 
elves, and to all other kinds. The falt, faid 
to be formed by the eſſential oil of cinnamon, 
on long keeping, is, indeed, an inſtance of 
a ſulphureous falt ; if its ſaline qualities be 
rfect; but as it requires, according to what 
is ſaid of it, twenty years to its production, it 
has been ſeldom ſeen in Europe; and nothing 
that can be depended upon, in that view, 
has been hitherto related of it by thoſe who 
have procured it: and it is, therefore, pro- 
bable, that its ſolubility in water is not per- 
fect; but may be of the ſame. kind with 
that of flowers of Benjamin : which ſubſtance 
is a ſulphureous body of an imperfectly faline 
nature, diſſolving in water of a boiling heat, 
but being rejected by it when cold. | 
This decompoſition of ſugar, by heat, i is not 
practiſed, unleſs fer experiment, except in the 
caſe of that imperfect burning, by which the 
ſugar is ſometimes prepared here, in order to 
be employed as a part of the means of coun- 
terfeiting, or adulterating, French brandy, by 
9 ee kinds of vinous der i 
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Take oaken EA; and, having pitt £ 
Under a chimney where the ſoot may be 
collected, ſet fire to it; ſuffering. the air 


to have acceſs. The ſmoke will be con- 


denſed againſt the chimney in the form of 
ſoot of which, when a proper quantity 


has ſettled, let it be ſwept together ;—or, 


to avoid this trouble, take the ſoot formed 
by the wood burnt in a baker's oven. 


With this ſoot, thoroughly well burnt; and 


dry, fill a large coated retort, almoſt to 


the neck; and place it in the open fur- 


nace ; fitting to it, a proportionable capa · 


eious receiver. Diſtil then, with a mo- 


derate heat, ſo long as a- clear lymph is 
raiſed : and, when the vapour begins to 
abate, augment the fire gradually; and a 
further quantity of lymph will come over of 


a turbid ' whiteneſs, The fire being ſtill 


more increaſed, a yellow volatile ſalt will 
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be copiouſly | ſublimed, incruſting the re- 
ceiver over its whole ſurface. On urging 
the heat to the moſt intenſe degree, a thick 
black oil will come over: which ceaſing to 
riſe, diſcontinue the fire. The veſſels 
being cold, in the neck of the retort will 
be found ſome falt : and in the body of it, 


over a maſs of black recrement, a cake of 
che ſame, moderately thick ; reſembling, 
in colour and texture, the common ſal 
Ammoniacus; and appearing, on due pr oof, 
to be a true Ammoniacal ſalt ; but with an 
acid, different from the mineral kinds. 


> — —_ . 
>. 


OBsER v AT ro N. 


This experiment evidently proves, that ve- 
getable matters are capable of affording Am- 
moniacal ſalts on their decompoſition by com- 
buſtion : but whether ſuch Ammoniacal falts 
ſubſiſted in the plants themſelves, while in 
their natural ſtate, or were generated i in the 
combuſtion, by the combination of volatile 
talts then formed, and acid at the ſame time, 
ſet looſe from the other ſubſtances, 1emains a 
doubt. As it is certain, nevertheleſs, that vo- 

latile alkaline falts are produced in many 
plants, and acid in all, it is very reaſonable 
io believe, they may meet in ſome kinds; 


50S form e falts : and the Eo 
20 Tof- 
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of volatile ſalts copiouſſy, by that degree of 
heat which decompounds all the parts of ve- 
getables, from plants producing ſuch as riſe 
with the heat of boiling. water, gives great 

aſon to ſuſpect, that ſuch volatile ſalts, as 
could only be raiſed by the greater degree of 
heat, were in an Ammoniacal ſtate in tlie 

plant, and decompou nded by the action of the 
burnt dil, which is capable of departing fixt 
alkaline falts from acids with the aid of a 

certain degree of heat. The quantity alſo of 
Ammoniacal falt, afforded by the ſoot of fome 
kind of plants, gives room to believe, that the 
whole are not generated in the combuſtion : 
for this quantity will appear very large, in 
proportion to the other. conſtituents of the ſoot, 
when allowance is made for the volatile ſalt 
found, according to this experiment, incruſted 
on the ſurface of the receiver; and diſſolved 
in the lymph: all which muſt have been in 
an Ammoniacal ſtate till departed from the 
' neutralizing acid by the burnt oil of the ſoot. 
For, were ſuch volatile falt in the foot in its 
ſimple ſtate, it would riſe with the firſt lymph; 
and not endure that augmentation of the fire, 
which is neceſſary to its ſublimation, in this 
experiment; and which ſhews it to be in a 
ſtate, where its volatility is controlled : which 
can be only from its combination with acids: 
from which acid ſuch a portion of it is freed, 
in the ſublimation, as comes in contact with 
that part of the oil in the ſoot, which is in the 
: | 0 WS, On 
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Experiments, cti native 

28 have not, Fences, been made with 
efficient diligence and accuracy to determine, 

in what kinds, or parts, of plants, ſuch ad are | 
Ammoniacal, refide : nor in what proportion, 
they are produced, in various parts, or kinds, by 
| * — action of beat: thouglr it 18 
a ſpeculation of an extrem 
und would probably lead to the explanation of | 
ſevetal important points, as well in 1 anl- 


| nl; a> vegetable cxconomy. 


ExypERIMENT X. 


grace, of the nati ue volatile altalinz fats 
of Plants, by the beat under the degree that 
uill make water boil; exemplified i in the 


| uſe of muſtard ſeed. | 4 5 Ve; 


9 34 a 


ow ake muſtard-ſeed ; and put it in A 
8 coated retort placed in a ſand heat: luting 
to it a receiver. Diſtil, with a heat ſorties 
what leſs than will make water boil; and 
the vapour that will riſe will condenſe in 
a lymphous fluid. Continue the heat of 
this degree ſo long as any femmes appeat 
to riſe; and het * taken off the re- 


ceiver, 


curious nature: 


* 
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ceiver, the fluid will be found to be, a ſo- 1 


lution of volatile alkaline ſalt, correſpond- 
ing, in all its properties, with thoſe prü- 
duced by the putrefaction, or decompoſi- 
bon, —_— heat of mim Os 


+, 
* * ut 3% 


Queticea riod | ; 
IRI experiment fully demonſtrates The 
exiſtence of native vole alkaline falts in ves 
| gotgbley of ſame. kinds. For che heat emr 
ployed hore for their ſeparation from the other 
Matter, they are neden with in the ſeed, 
is not ſufficient, either to generate them; er 
oven to ceaſe their departure from acids, by 
dans of axalted oils. It. is, however, p 
particular plants, w which afford native vola 
be gy ſalts, by this treatment: but the ſeat 
them is extremely various in different kinds; 
in ſome abounding er if not are n ; 
the . in others in a ous. aud in 
many, though in a leſs proportion than n in par- 
| ficular parts, throughout the whole. 
This proceſs is not practiſed e ett” 
purpoſe; the quantity of volatile falts to ho p 
e t anſwering to 67 0 . oe 
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* 5 1 
| Eatractiam of volatile alkaline ſalt . vege= 
tables, by heat, on the. principle of inca- 
leſeence, in the degree that vill decum- 
Pound all er 1 GE Subſtances. 


Take the rewrt, with. Its. contents, as 
they. remain after the preceding experi- 
ment; and, having put it into an open 
furnace, diſtil with a gradual heat. After 
ſome diſcoloured lymph, accompanied with 
ſome volatile falt, which will be diſſolved 
by 1 it as it riſes, a black light oil will come 
over copiouſly ; $ and, along with it, vola- 5 
tile alkaline ſalt; forming ſpots on the 
Aides of the receiver. In the bottom of 
the retort will be found, a light black 
coaly maſs, formed, as it were, of the 

ſeeds melted together, from whence, ſome 
have aſſerted, that, by urging it with a 
5 very intenſe fire, they have obtained a vo- 
latile phoſphorus; reſembling that of urine, 
Being incinerated, this coal does not afford 


any 3 of lixiviate ſalt. 
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. 


F rom the production of volatile alkaline ſalt, 
by this degree of heat without combuſtion, 1 
may be reaſonably preſumed, that ſuch ſalt was 
really exiſting in the vegetable matter, before 


it was ſubjected to the heat; though fixt by 


means of acid combined with it: Which acid 
was afterwards departed. by the action 5 be 
oil, abounding i in the part, — exalted, by th 
Best“ to that ſtate, in which it bas 85 
2 of departing alkaline ſalt from acids. 
18, however, 2 together with the abundanee 
of Ammoniacal falt found in, ſoot, 4, ſufffcignt 


ground to preſume that there are native, Am: | 


moniacal, as well as volatile alkäline ſalts, 


vegetables: and to give incitement to the fur: 


ther examination of thoſe vegetable ſub 


which appear of ſo peculiar a, N: ure in this 
oint, in order to the clearing up that matter. 


*0 This proceſs is not- applied to practice in 
any way: ſince animal ſubſtances, which: are 


to be obtained at a much lower.expence, Yields | 


the fame. treatment, volati atkaline falt 
not at all different, when pi 
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2 . gun From the parts 1 7 a- 
A . 1 5 inciſan, n ive, and abi. 


i ton A. . , ISO 
"HERE gums ape: defired to bo obs 


' | tained” from living trees, incifior 


ſhould be made in the bark, near the joints af 


the branches; from whence the Sum will. 


in unde flow, and may be gathered. 1 8117 


Wher * ; 


Where the gums are to he obtainec „ from 
Fi Paget yt et green —— 4 
plants let fxch parts be firſt well hut: 
ang then pour en them as much bojling 


water, e ther in the. veſſy] 
cantaining them! let them An for twelve 


hours, or more, when the fluid muſt be 
ſtrained off, through a coarſe linnen bag; 
and the bag, with the remaining maſs, 
put in a ſcrew-preſs ; and there drained of - 


* 
- 
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be added be the fluid, befare obtained, by 
ſtraining. The whole, ſo obtained, muſt 
afterwapds be xvaperated, Gift, in the com: 
mon ay. to 4 thick eonliſtencs 4 and they 
0 Aeyneſt in balneo marie, 

Where gums arg to be extratied, froth 
the mers compact and hd parts of __ 
86 ſacds or wand, let the feeds, if large, 
be grolily pounded ; and the weed be 
eicher brought to the ſtate pf raſpings or 
ſhavings: wad then let the mer be-boiled 
four or: fix hours in à confiderable quantity 
of water, after which,” let the decettion be 
filtered through flannel ; and then evapo- 
rated to a thick conſiſtence, over a com- 
mon fire, and reduced at lalt to dryneſs in 
agen marie. l 
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feck gums, ' molt in ufe, hem, are the Arabic, 
and Senegal, ars native; that is, evading pon- 


dense 2 trees, which aford then. 4 
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go ExypRinenTs AND 'OBSERVATIONS | 
in ſuch quantities, as to anſwer * commer- 


| cial. end. 5 
The method of ertradting gums, by com- 


preſſure, is ſeldom practiſed here, but on the 
poppies : and there the gum," which is ex- 
tracted, is not reduced to a dry body, but kept 
in a diſſolved ſtate, in the form of a ſyrup; 
ſugar being added to the ſolution for that end. 
The method of extraction, by coction, is 
more frequently uſed, both in the — 
of mucilages, for medicinal uſes, and in the 
preparation of pigments and tinQtures, for the 


poſes of painting and dying : particularly 
ith teſpect to the latter, from the ſeeds called. 


the French berries, weld; and other ſuch ve- 
. ee as yield their wing mater 
ſb ExrzkIMENr „ 1 

* Solution of gums in water. 


[Poker the gums; and add them gra- 
dually to a due proportion of water, which, 
for the readier diſpatch, ſhould be of a 
boiling heat, - ſtirring the mixture well 
about, or ſhaking the veſſel which contains 
it, till the powder appear to be diſſolved. 
In the more perfect gums, a tranſparent 
equal ſolution is obtained: but in others, 
as the Ammoniacum, a lactedus, or milky 7 
folution 3s the reſult, In the gum- traga-" 
+ | _ canth, 
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earth; only a yet more imperfect ſolution is 


effected: for the gum does not, as in 
others, become one homogeneous ſubſtance 3 
but enlarges its: volume by imbibing, as 


it were, the. water, and forming dre it 2 


kind of gelatinous body. 1 


ie 


The ſolution of, all theſs wade f — 
is 3s practiſel on many occaſions, | either for 


medicinal, or other purpoſes : | ; Pyrricularly 
thoſe of the perfect, kind, in, th th e inſtances 


of the Arabic "and Senegal, not only for 


emulſions in medicines, but for callicoe 
3 painting, and many other "UE: 


Ts BN” ie 


N um. 


Solution of gams in ſubſtantial oilt 3; exem- 
2 ths » Plified i in gum Arabic. 2 


le Unſeed-oil; I, and, haying heated it 
in a Proper veſſel till it boil, add gum 


i 


mixture well together. The gum will dit. 
ſolve perfectly in the oil; producing no ap- 


17 70 . in it, 82 8 the N it 
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7 5 bis ſolubility be gums in in in Uke be, 
as well as water, appears extraordinary 4. 1 
 evinces the affinity of nature an A — 
and reſins: which ſoem, in fat, to differ in 
nothing but the commenſiruating w with, or re- 
jecting ſpirit of wine or water; and the being 
conſtituted ef a different proportion of oil and > 
earth ; 25 Cr MICA at ſhews. 
This ſalution is u 
bY of ſome. varniſhes; and 
; the reſins gene 1 
75 on e . 
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Fake gum Arahie ; ay Having put it 
into a retort, Aiftil in a ſand-bath with a 


adyal heat. A lymph. will riſe at firſt 
evoid. of all Cent, «colour, and flavour 

byt, 5 afterwards, 8 of a browniſh, colour, ok | 
Neid ta ſte, acco! anied with a "reddiſh ail, 7 


| and, : as 18 aſſerted by tome, A. ſmall propos r. 
n of volatile 'alkaling. fa falt, The dil in 


7 N 5 4 
Al 94 L 


d 06 other deco! pounding di. 
ſtillations of animal and FR ſab a 2 


ces, will firſt come over of a thinner; and, 
| after- 
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| bir growing Wiper, us ths kpfffituce n. 


creaſes. | tn the retort, will be found 4 


conſiderable quantity of conly matier; ſacks = 
as iy. afforded oy echter n abu 


If gums be ſubjected to 4 buy mi | 
with the aces of: air, in Tow flame for 


ing, will _ uu only White 3 are left. 


The aſhes, thus obtained zor from the coal 1 
produced in «loſs. veſſels, by treating it in 
the ſame manner; will be found, throu gh 


the means of ſolution with water, to con- 


tain tome a THR of lixiviate ſalt. 
n Oe Nen. N 


This eber ſhews the difference os 
twixt gums, and reſins, to lie in the 

flon, and the diverfity of nature, of the ail 
they contain. The containing 22 
lefs' than the reſins; and that, which they do 
contain, not being, of an ethereal nature, till 


I * 


tendered fo by heat: for gums will not burn 


of themfelves, When accrnded, 2s refins; bet 


Fecqquirt exterior heat. tu exakt tiitir oily to # 


combuſtible ſtate, From this circurftance. in 
their conſtituence, they are capable of e 


Axiviate nk which role par uf e = 
at 
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that abound in eſſential oils, as reſins, ate 
not; and their ſolubility in water, ſeems owing 
to the ſame reaſon: as ſuch ſolubility moſt pro- 
bably depends, in all caſes, on the relative 
proportion of earth, acid, and phlogiſton: the 
more combuſtible kinds of bodies refuſin 

combine with the water; except the 4 
ſtances in which a large proportion of acid is 
and as in vinous OE. 5 


— ” 
. 
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SECTION V. 


Experiments and obſervatic ons on the ſulpbureous 


8 of INE. | 


| EXPERIMENT | ' 


Separation of ſubſRtantial oils from the parts 


of vegetables by expreſſion. 


A KE the parts of vegetables «as 
1 whence the oil is to be extracted; 
and, if they be farinous ſeeds, or ſuch bo- 
_ dies as admit of pulveriſation, reduce them 
to powder, by grinding or pounding: but, 
i they be of a tougher, and more adheſive 
nature, bruiſe them, by pounding in a 
glaſs or wooden mortar, to a paſte-like 


Con- 
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eld After the matter is thus pre- 
pared, put it, incloſed in a canvas or coarſe 


nnen bag, firmly tied. up, into a ſcrew- 
_ preſs; warming the plates of the preſs by 
immerſing them in boiling water ; and let 
the oil be expreſſed, out. of the matter, "7 
| the utmoſt force of the ſcrew. 


5 —_ 


| | OBsERVATION. 

By this means, the oil may be 3 
from thoſe parts of plants that abound in it: 
which are principally the ſeeds or fruits. But 
where the quantity to be obtained, is the prin- 


cipal object of regard, the plates muſt be made 
as hot, as they can bear to be, without burn 


ing animal or vegetable ſubſtances; and the 
matter ſhould be made hot, likewiſe, before it 
be put into the preſs. On the other hand, 
where the oil is apt to grow rancid in keeping, 
or, where it is neceſſary that the flavour and 
ſcent be preſerved in the utmoſt perfection, 
no heat ſhould be uſed, either for the plates, 
or the ſubject matter. There are, neverthe- 
leſs, ſome kinds of ſubſtances, as beans, and 
other pulſe, &c. that will not yield their oil 


till they are acted upon by a conſiderable de- 
gree of heat; in which caſe, they ſhould be 


parched in ſome proper iron or. copper veſlel, 


till they be near burning: and then they ſhould 
be —— to the preſs, while yet hot: the 


1 being, _— ſtrongly heated. . 
3 Where 
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mit of being powdered, are in queſtion, it wil 
23 the ones of the on to omen the 
powder, and dry it again before i Be put to 
the preſs, as this tremrmient the texture of 
the matter, ſo that tlie cil finds a paſſaqp more 
eaſily out of it. JV 
Inn the caſe of many plants, ſotriewhat more 

than the ſimple fubftamil of is brougftt ont, by 


the expreſſion, in a combined ſtate with the oil 
as is particularly evident in ce caſe of muſtard- 
feeds of which, the dit, van nos commit with 
4 


other fubſtumte, appeats 83 have only the 
infipid flavour 3 fue oits 5 but, on 
adding viteoa? to it, the hot em peratiar 
tuſte 5 the maRtard_ſved Kalk is 1 
6d itt e. This evincesy therefore, that, 
des the ſabſtantial oil; another of the oflenQ 
al irre, is obtained from the feed by therexprefs 
ion; hat᷑ being combined moſt probably” by 
mean of the volatite atkaline ſalt, aboanding, 
s is ſhewn in Experiment X. Sect. HE in this 
ſe6d, the pun and actid effect berth of ſacks 
—_ gil; che volatile ſalt, are con» 
& dy the ſabſtaatial oil, till vinegar baing 
added, Aden neutralizes the volatile athalitey 
fat, that was the medium of the combina- 
tion, the eflential oil is ſeparated from the ful 


ftantial ; and its 5y, With the peculiar 
flavour of the fed rofding in E, Again — 
 Bocthawve has exprefied u great degrev of 


SidhrKioHn; cu hob in oll pros, #03 a 
„ acer 0407, aura ſapor , qu} ira ren . | 
9 8 . 28 ͤĩ· 4 


-- 


* 


on, Veer: 
a. fille ? cur acrimonia pri rs 
ec hoſpitatur-1n oleo, hit > not mdf ifeftat ?” but 
had he known that the addition of an acid 
would revive the acrid odour, pungent flavour, 
and acrimbny of the ſpiritus rector (as he terms 
it) his wonder might have ceaſed ; finding that 
the eſſential oil, in which theſe qualities reſide, 
vas expreſſed, together with a ſubſtantial oil, 
from the muftard-ſeed; and that the peculiar 
qualities were only ſuſpended by menſtrual 
combination of the matter in which they ad- 
here, as is found in many other inſtances. 
This method of ſeparation of oils, is prac- 
tiſed in our own country on linſeed, to obtain 
a cheap kind for painting; as this ſubſtance 
affords the greateſt quantity of any vegetable 
matter hitherto known : and alſd on rape-ſeed. 

Attempts have alſo been made here, to obtain 

an dil. frets: beech maſt, in ſuch mannerilas 
pt be advantageous for commercial pur- 

oles : but the proje&t miſcarriod. The fame 
15 alſo practiſed on the kernels of walnuts, and 
f ſeeds of poppies; to procure a tranſparent and 
"colourleſs * painting; and on both ſweet 
and bitter e e for — 2 purpoſes of medi- 

cine; as likewiſe muſtard- ſeed, as well with a 
medicinal, as eſculent view. In ſeveral warmer 
-cbuntries; it is conſtantly practiſed on the fruit 
af the olive- tree, both in a green and mature 

| Nate: and the oils thence obtained are the prin- 

5 cipal kinds uſed for eating, burning, the for- 
—_ of ſope, medicinal hk gooey exter- 
and many — uſes. - B 
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- pere. of oils en the parts of eiu, 


„ trituration with water.. 
Take the matter from whence the ol bs 


to be ſeparated; and, after the parts are 


firſt groſly broken, reduce it to the con- 
liſtence of -paſte, by pounding it in a glaſa, 
marble, or wooden, mortar, with the ad- 
dition of a ſmall quantity of hot water. 


<confiſtence, again put to it hot water, in 
41 = ſomewhat larger proportion, and con- 
tinue to rub it with the peſtle againſt 
the fides and bottom of the mortar, 


that it may be as much divided, and com- 
mixt with the matter, as Poſſible. Add 


then yet more water; and, having ſtirred 
the mixture well about, pour it into a hair 


Beve, to ſeparate the fluid from the remain- 
ing ſolid part: to which, being taken out 


of the ſieve, put freſn hot water; and 


Proceed as before; "repeating the ſame 


treatment fo long as the water appears to 


be rendered milky. The fluid, thus ob- 


"__ will be - an opake A ike 


When the matter is reduced to a paſte-like | 


milk. 


er — > 9 


n wl batdeAts 2! tics 


This kind of ſolution. of ft in water is 
called ermifion and. at may be formed of 


the matter, from which the utmoſt quantity 
of oil, that can be obtained by expreſſion, 
is already. ſeparated : for a remarkable 
Proportion will be, nevertheleſs, * ende 
by it, eee eee, An 


þ wn 3s Pry Fs 
5 ' Opsxnvarion. 


— it _ he ene concluded, to he 


2 hn uind body, . w which is wea 
921 with the Oil; ut yet bo, that in 


: = r in the 2 it Anites he 0nd 15 
is ſaline! e gap- 
„ Which. eat, aceſcence 


.of emu lions, ,appare tly a 4 $10 them n : hüt 


15 N in this View, is probably aided by 
( me'proportion' of vegetable acid j which xe 
ſee, in many other inſtances, nature employs 


as 2 medium in combining ↄils and water, 
though it has a cont pokes when a any com- 
mixture is mags GS q means of art. 

This me ſe 4.67 A of the oil 
from Jes > wee foi it, Sy for 
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The cauſe of the combination of the oe 1 5 
water, in this operation, is not clearly evident: 
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'- medicinal purpoſes ; but generally on almonds 
only; that are previouſiy to be blanched; or, in 
other words, to have their ſkins peeled off; 

which is effected by dipping them in hot water. 


ExPTIIMEUr III. 


'Separati on of vegetable fubantial 01 1 from 
the farts of vegetables, by coftion. pg 


Ks 
S. 


Take the parts of vegetables, Bends 
. tines the oil is to be ſeparated; and, 
having prepared them, as is directed in 
Experiment I. put them into a proper 
pan with water; ; and boil them a con- 
ſiderable time. When the fluid is again 
grown cold, the greateſt part of the! oil 
will ſim on the ſurface ; from whence i it 
may be ſkimmed off, and afterwards freed 
| from any water, remaining with it, by 
means of a tritorium, or ſeparating funnel. 
..: The matter, out of which the oil has 
deen preſt, as in Experiment I. may, by | 
this treatment, be made to afford an . 
tional Wan. 
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5 The practice of colle ging oil fs the 
parts of 3 by: boiling 2 has * | 
een 
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beck. very little perſued : the method of ex- 

"bein much leſs troubleſome and te- 
dious; and the oil obtained more clear and 
fluid. But, as the ſeparation of the oil, by 
ooction, is found advantageous in the caſe of 


preſſion 


bones, it certainly might be rendered ſo, with 
reſpect to the vegetable ſubſtances on which ex- 


preſſion has been already practiſed: and which 


are now only employed as food for cattle or 
ſwine: ſince they would, even in this ſtate, 
afford a much greater quantity of oil, than 
bones, and of a more valuable kind, with 
[Huw leſs boiling; and, without the trouble- 


e operation of breaking; ; which i is neceſſary : 


in the caſe of the bones. 


BEP IV. 


Combination of vegetable ſubſtantial oils with kad; 1 
exemplißed in the caſe of oil olives. 


Take lead, either in its metallic ſtate, | 
in which caſe it muſt be previouſly gra- 


nulated,—or corroded by vinegar, in the 
form of ceruſe,—or calcined, in the ſtate 


of minium, or red lead ; ; —and, having put 


it into a proper veſſel, add to it twice, or 
more, its weight of olive oil. Set it then 
on a briſk fire; and make the oil boil: 


which will gradually combine with the 


ney diſſolving the whole of a OF; the 


ve 1 OR mix- 
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to medicinal views, for the formation of 


192 Bebe 16 5 AND {Oita Sim Go 
mixture be well ſtirred, togethor / with. . 
ſick. By which meatts, the compound 
Wil form a thick fenl- end pigs ; chat 
will ; grow hardiſh het Cold: dul wit 
be reduced Again o . as alt ſtate 


ne RP 


This extraordinary m ner yl. Mabe a 
ſubſtantial oils, with A metal, is peculiar t6 
ad: as there is not 17 other  inflaricg of it: 


or, though rancid or hurnt ous will cortode 
copper, yet no equal olution, of that metal, 
can be made, in a large proportion with the 3 
as in this caſe. This combination may, 
Ever, be agaln deſtroy fed, either by Rea: e or 
by the addition of. ds : which, attrafting, 
and combinin with the lead, depart the KY 
The acid, which moſt effeftually performs 
this, is ſtrong vinegar. 

This proceſs has been hitherto. eponded 
only to ſome purpoſes reſpecting Pinging : or 

aſis, 

or principal ſubſtance, to plaſters; and in this 
application of it, the greateſt care muſt be 
5 taken, that the matter do not burn in the 
operation ; which it is, otherwiſe, very apt to 
do; acquiring thetice, not only a brown or | 
blackiſh colour, but a diſagreeable burnt ſmell. 
To prevent this, the mixture ſhould be ſtirred 
inceſſantly, while it is kept | in the fire: and 


water 
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| water ſhould be copioully put, ee Ns 4 

ingredients, into the veſſel; and when the firſt 
tity is waſted by evaporation, its place 
fone be- "DPS by freſh, till the operation 
: by which means, the matter 

bor ee ove white z and be perfectly free from 

any t ſmell. The freſh water ſhould, 

| however, be added before the firſt quantity be 
exhauſted: or, if it be. wholly exhaled, the 
veſſel ſhould be taken off hat and ſuffered 
to cool, before more be added to the mixture : 
becauſe, the matter will then be too hot to 
bear the acceſs of water, without hazard of 
being blown out of the nee en 


of the vapour. 
ExrERIMENT v. WT 
Combination of vegetable ſubſtantial oi ih with 
mineral ſulphur. 


Take any ſubſtantial vegetable oil ; _ 
having put it into an earthen veſſel, which 
can bear a ſtrong heat, ſet it on the fire; 
and, when the oil is become of a boiling 
heat, add to it gradually flowers of ſulphur ;_ 
ſtirring the mixture well together each 
time, that one quantity may be diſſolved 
before another be added. By theſe means, 
the oil may be made to diſſolve about one 
cdird of its weight of the ſulphur; EY 
25 | H4 the 
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the matter formed of the combined ſub· 
ness. being of Aa e brown co- 


| ad is, foam its conſequential ara 

in appearance to vegetable balſams, irre 

belſom ef ef ſulphur, „ . 

984, 4 - OBSERVATION, | T 
This proceſs is never practiſed, but with 

regard to medicinal purpoſes : and there the 

balſam is generally prepared with one fourth, 


or leſs, of the ſulphur: becauſe, with a 


greater proportion, it ' acquires too thick a 
confiſtence to pour ; which renders it incom- 


modious both to thoſe who retail, and uſe i it. 


EXPERIMENT VI. 


Combination of vegetable ſubſtantial oils, with the | 
fol ſopmarits. 
Take any quantity of the ſolution of the 
ſal ſaponarius, or the capital lye, which 
ought to be of ſuch ſpecific gravity, as 
will ſuſpend a new laid egg, when put in- 
to it. To half of it, add ſo much water, 
as may ſo weaken it, that the egg will 


readily fall to the bottom: and then put 


to it an equal weight of olive-oil ; ſtirring 
the mixture about, till the oil be dif- 
fuſed 


o VEGETABLE SUBSTANCES. : A tog 
foſed among the lye and the guild ap- 


pear white. Set the mixture over a fire 


to boil gently ; and when this firſt quan- 


tity is thoroughly united with the oil, add 


as much of the ſtrong lye, as will amount 


to thrice the weight of the oil; and con- 
tinue the boiling, frequently. ſtirring the 


matter, till it become ſo thick, that a 


drop will conerete, as ſoon as cold, into a 
firm conſiſtence. Oil, and the ſal 13 


narius ſo combined, form ſepe: which 


may be made of oil of almonds; or any 
other of thoſe ſubſtantial oils, which do 
not exhale in part, and conerete into a 
tenacious body, on being expoſed to the 
air or heat, 5 thoſe of linſeed or walnuts. 


OnsxnvariON, 55 
Oils, ſo combined with the fal faponarius; 


are, in that ſtate, combinable alſo with water: 


but not with the effect of tran parency ; and, 
therefore, not according to the moſt perfect 


effect of commenſtruation. In ſpirit of wine, 


however, the compound, or ſope, is more 


perfectly ſoluble ; eſpecially if a imall propor- 


tion of lixiviate ſalt be added. 

This combination of oil, and che ſal ſapo- 
narius, may be again deſtroyed by the addi- 
e | | tion 
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106 ExPERIMENTS AND OBSERVATIONS 
tion of acid of any kind: which, combining 
with the alkaline ſalt, departs the oil: but not 
Intirely in its original. ſtate. For, con ® 
its Ritndr nature, it continues to be ſoluble in 

eee and is found, likewiſe, — 
and produce fewer aſhes,. II 
ſope Mos he decompounded by heat in cloſe veſſels, 
the oil riſes, being rendered ethereal; and is at 
firſt of a thinner, and afterwards of more tena- 
cious conſiſtence: the thinner oil being of a 
reddiſh colour, but that which comes after- 
wards growing blacker, as it grows thicker. _ 
This proceſs, either in this or a parallel 
manner, is practiſed, in moſt civilized countries, 
| for making ſope, which, thus prepared from 
ail of olives, is very hard and white, and of the 

moſt valuable kind; but there are various me- 

thods perſued for the making other ſorts: parti- 
cularly one kind, in moſt common uſe here, call- 
ed kt fope : in which a conſiderable portion 
of water is left; and a marble-like or variegated 
apgearance of colours, is 2 , by the uſe 
of Wtain proportions of ſome impure kinds of 
inte ſalt, called pot- aſhes, before treated of, 
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be, on of the ſubftantial oil of veerabl 
with mineral acids ; exemplified in the in- 
| Pances oil of ee _ the _— 


15 : acid. 


Take oll of olives, and put it into a glaf 
mortar made hot; and having placed it 


under a chiminey that may take of the 
fumes, add to it an equal weight with itſelf 
of ſtrong oil of vitriol. A rapid commen- 
ſtrual action will be immediately exerted by 
the twa bodies on each othet; manifeſting 


itſelf by a great ebullition and conſider- 


able heat, attended with the emiſſion of 


a very great cloud af black thick fumes, 
ſmelling like oil and ſulphur burnt, Stir 


the mixture with a ſtick till the efferveſ- 
cence ceaſe: and the two bodies will 5 
found united in a blackiſh red balſam-lik 
ſubſtance of a thick conſiſtence. 


OB$2gRvart ION. 


The effects of combination betwixt d 
and ſubſtantial oils, are for the moſt part em- 


lat to thoſe of this experiment: but there is 
Fond, ne _ variation both "M7 5 
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108 ExPERIMENTS AND OBSERVATIONS | 
the kinds of acids and oils that are uſed; and 
alſo from the quantity and manner of mixture. 
For the heat, which will be generated in pro- 
portion to the quantity of the bodies mixt, 
and the quickneſs in which the mixture is 
made, reciprocates with the menſtrual action; 
and they cauſe a mutual augmentation of each 
other: ſo that on the admixture of a certain 
portion of each, under due circumſtances, an 
exploſive degree of heat may be produced, and 
where inferior degrees are excited, the appear- 
ance of the combined matter will vary from 
the effects of the ſtronger or ſlighter heat, as 
we ſhall have occaſion to ſee more particularly 
Wn. 7 7 p PE 
There is a great difference, as was remarked 
in the general obſervations betwixt ſubſtantial 
oils of different vegetables, with reſpect to their 
commenſtruation with acids: for ſuch as ſuffer 
a decompoſition by being expoſed to the air, as 
the oil of walnuts, poppies, and linſeed, ap- 
proaching nearer to the nature of ethereal oils, 
commenſtruate much ſtronger with acids than 
the other kinds; ſuch as thoſe of olives and al- 
monds: and the firſt are therefore rendered 
more black and thick than the latter, if the 
quantities ſubjected to the admixture be equal, 
and the other circumſtances the ſame: or a leſs: 
proportion will produce an exploſive heat. 
The nitrous acid being combined with oil of 
olives, combines with it a peculiar form; ap- 
pearing of an opake whiteneſs, and of the con- 
liſtence of pomatum or beaten lard, F Y 
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ON Veorranty Sonvranens. Toy 
Subſtantial” oils are decompounded by this 
P en with acids, i in 4814 2 manner, that 
it can never. be again ſeparated from them in 
their original ſtate: and indeed the heat at- 
tendant on the commenſtruation conduces to 
decompound it. The only further decompo- 
ſition the compound ſubſtance,” ge by 
this combination, is capable of ſuffering with- 


out combuſtion, is, by means of exterior heat: 


through which it is reſolved into an acid lymph, 

with the ſmell of a ſulphureous gas; and an 
ethereal oil: which at firſt riſes of a thin, and 
_ afterwards of a very thick confiſtence, and black 
colour: and, if the fire be continued after the 


oil ceaſe to riſe, ſome ſulphur, the fame with 


the mineral kind, will ſublime. When the com- 
mixture of the oil and acid is made, under ſuch 


circumſtances, that a much higher degr green gf 


heat is generated, the pow are is m 

more perfectly than in this experiment; and 
doubtleſs a much greater proportion of ſulphur 
is produced; but the exploſion, that is neceſ- 


farily conſequential to this, diſſipates the mat- 


ter in ſuch manner, that it cannot become the 
ſubject of further examination. The ſame may, 
however, be in ſome degree effected by adding 

_ freſh quantities of oil of vitriol, ſaccelively to to 


the oil brought over: which each time will 


Produce nearly the ſame appearances. 
This proceſs is not applied to any commer- 
cal purpoſe :: the only produce applicable to any 


uſe. (as far as is hitherto known) being the ſul- 


* : which the low price and ſmall quan- 
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Partial decompoſition, or other chany 
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to be-thus obtained, me, 
2 pron ee de proces. 


" Expxnimznr Jill. | 


Article f. Take oil e from linked, 
walnuts, or poppies, and ſ reading it thin 
an any ſolid body, a part of it will exhale; 
leaving the remainder in an inſpiſſated glu- 
tinous ſtate, after which it will aſſume a 
concreted form, being tr anſparent and hard 
38 a gummous ſubſtance. This decompo- 
ſition is {aid to be promoted by the addition 
of ſugar of lead, or white vitriol; and is 
really ſo, in a great degree, by the addi ition 


of ſpirit of turpentine, or others of the moſt 


volatile effential oils; ; —or by long coction 
with the addition of litharge, minium, or 
the reſins which a. wahle if Wen 
in the oils. 
II. Take the ſame kind of 1 00 28 

ing it for a long time in any veſſel free from 
.duft and air, it will grow more colourleſs 33 
and of a thicker and more unctuous conſiſt- 


| ence: and will Yom 7 ſuffer the de- 


com- : 


42 


: compattion remarked in the precoing ar 


III. Gade ol into 4 und: veſſel, 
containing- Mater; in ſuch ꝓroportion that 
the body of oil floating on the water, may 
be about an inch in thickneſs; and ſet it 
where the ſun, air, and rain, may have free 
acceſs to it: continue it in this Rate, for 


About three months in ſummer, but double 


the time in any other part of the year, 


Frequently turing it with a wooden ſpatula; 
and a decompoſition will be brought about 
of the oil: one part ſinking to the botto 
in a concreted grumous ſtate; and the other 
part growing perfectly colourleſs and tran- 
ſparent: but extremely thick and unctuous. 
IV. Take of the above off, and comimix | 
ing it, by grinding, with the pies 
earth. of alum; left a little ſubacid "I: . 
of the unde nded 
reſpects prepared, by decompoſition of Jum, 
according to Experiment XXI. Sect. II. 
Part II. Vol. I: or inſtead of the alum uſs the 
pigments called lake, Pruſſian blue, ibrown. 
ink e aber en with che arch 
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112 Exvonianys AND e 
of alum in this ſtate; and Put the | 


into a bladder, or ſpread it as in paint 


ing; and à decompoſition of the oil, dif- 


ferent from that of article the firſt, will be 
made. For one part of it will combine 


vith the earth of alum, or of the pigment, 


and form a tenacious paſty, and very ad- 


heſive, i ſubſtance : and the other e fluid 


unctuous matter, like the oils of olives or 


almonds in their thineſt ſtate; though nei- 


ther tending to exhale, like that ſubſtance, 
which ſeparates " itſelf in article 1ſt; but 
remaining a long time in their fluid or 
moiſt ſtate, till * by __— _ 


Ovatnvarron. Toh 
u ie en M principle of the firſt K theſe Ge. 
compoſitions, that oils of this nature are ap- 
lied in painting, as the vehicle, and 2 
of the colouring pigments: which bei 
pered with them, are thereby rendered 5 one 
* conſiſtence, for being ſpread by the bruſh 
or. pencil: and, in conſequence of the ſepara- 


| tion; afterwards, of the more volatile part, leav- 
ing the other ſolid and tenaciouſly hard, the pig- 


ment is cemented or bound down to the ground 

on which it is laid. 
When the oil is gerte by- coction, in 
order to — its tendency 1 to this * 
5 — 
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| Gil, either with or without the additions 
mentioned in the experiment, it is called by 
painters dying . and, being mixt with the 
crude oils, will alſo impart to them this quality 
in ſome degree; for which end it is conſtantly 
and uſed together with ſpirit of tur- 

le. But where the brown tinge of the dry- 

Leg: oil, which is an inevitable conſequence of 
the preparation by boiling, is injurious to the 
intended effect of the colouring, oil rendered 
more prone to this decompoſition through age, 
mixt with oil of turpentine, and frequently with 
the ſugar of lead and white vitriol, is employ- 
ed, inſtead of that attempered with drying oil. 

When oils are changed, as according to Arti- 
cleiths 2d, with keeping, fo as to be very ſenſibly 
more unctuous and thick, than they were origi- 
nally, they are ſaid to be grown fat - and the oil of 
tarpentine, ſugar of lead, white vitriol, ground 
glaſs, or any bodies uſed in the intention of pro- 

: moting this decompoſition, are called dryers. 
The oil changed, by expoſing it to the ſun 
and ar, as above directed in Article od, is call 
eld fat oil, and being afterwards rendered fluid 

by gentle heat, and filtered through flannel, 
is uſed for gilding, and ſeveral other propos 
with great advantage. 

The change produced in oil, by the mixture 
of pigments, formed of earth 45. alum in a 
ſubacid ſtate, is of a very different nature: for 
inſtead of cauſing that, by which the oil is 
ſeparated into two ſubſtances, of which the 
one 1 volatile, and exhales, and the 
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114 EXPERIMENTS AND OBSERVATIONS 
other fixt..afd conſolidated; it divides . them 
into two bodies of a contrary tendency : the fluid 
part being extremely ö to avolation, | 
and the ſolid parts to growing hard. This is 
called the fattening of the paint, or mixture of 
ſuch oil and pigment; and is a very material 
fault: as, when found in a more conſiderable” 
degree, it renders the paint wholly unfit for 
uſe; and incommodious when even in the leafs, 
But though this change be in the oil, yet the 
cauſe of it, and conſequently the pravity, lies 
wholly in the Pigments for though ſome oils 
are extremely ſlow in drying; or, indeed, will 
not dry at all; yet the fattening is always oc- 
caſioned by the qualities of the pigment which 
cauſes this kind of coagulation of the oil. For 
| When oils are neither found to dry of them- 
ſelves, nor with the addition of any pigments, 
or dryers, it may always be juſtly imputed to 
being commixt through accident, or adultera- 
tion, with ſome portion of the oils; ſuch as the 
olive or almond, that will not dry: which ac- 
cident, indeed, may eaſily happen, with'reſpe& 
to the linſeed oil; as the ſeeds of other vege- 
tables affording the ſame kind of oil, that will 
not dry, may eaſily be collected with the lin- 
ſeed, and blend ſuch oil with ne other | in the 
0 expraſion- | 
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ExetxtMENT IX. 


Diana of ſubſtantial oils of vegetables by 


heat, on. the principle of incaleſcence; exem- 


bibl. in the caſe of oil of olives. 


Take the moſt light ſpongy bricks, "thi 


can be found, and having heated them red 
hot, powder them grofly as quickly as poſ- 


ſible. Put this powder, while hot, with half 
its weight of olive oil into a coated retort ; 
and having placed 1 it in an open furnace, lute 


on a large receiver. Diſtil then with a gra- 
dual fire: and a limpid oil will riſe, which 
will afterwards be ſucceeded by one more 
thick and brown, which combining with 
the other, will nevertheleſs be rendered fluid, 


by means of that. An acid lymph will alſo | 


come over, in a conſiderable proportion. In 
the retort will remain the bricks ; and bet- 
ter than half the weight of the oil, convert- 
ed partly to coal, and partly to a pitchy oil, 

that combining with the ſubſtance of the 


brick, cannot be raiſed without the greateſt - 
force of heat.---Or diſtil a ſmall quantity of 


the oil per ſe in a deep retort, and the ſame 


ſubſtances will riſe, leaving ſome proportion 
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116 EXPERIMENTS AND OBSERVATIONS | 
of coal. The oil ſo obtained, was formerly 
called oleum philoſophorum : and will be thin, 
ght, and of a peculiar difagreeable ſmell : 

which imparts itſelf to whatever it touches, 
in ſuch a manner, as not to be taken oy. 
under a e nag of time, : 


ee TION 


The intention of adding the beicks,” is ; only 
to prevent the overflowing of the oil; into the 
neck of the retort and the receiver; which is 
the unavoidable conſequence of an attempt to 
diſtil ſubſtantial oil, where ſome ſuch method 
is not uſed, but the oil is ſuffered to remain in 
a fluid ſtate : in which caſe, after it is. inſpiſſat- 
ed, by the exhalation of ſome part, an exceſ- 
fively great frothy intumeſcence is produced. 
There is conſequently a neceſſity, for employ- 
ing ſome ſuch intermedium : and bricks uſed 
In this way are the moſt commodious; as they 
_ abſorb the oil, ſo as to prevent its ſwelling with 
the heat; and when thus prepared, by being pre- 
viouſly heated red hot, to drive out any hetero- 
geneous volatile matter, they may have 3 | 
ed, make no other change in the oil; nor add 
any thing to its proper produce. 
This experiment ſhews, that ſubſtantial oils 

of vegetables are compounded, beſides their 
proper oleaginous parts, of water, acid, and 
earth; of which the two firſt are in large pro- 
| gol and that their fixity is owing to rig 
acid; 
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_ arid; as they become volatile, when deprived 
This proceſs was formerly practiſed for me- 


dicinal purpoſes; in which caſe, inſtead of pow- 
| e bricks, they were heated red hot: 
and then ſoaked in the oil: no greater quantity 
being put with them into the retort, than they 
could imbibe: which method renders the oil, 
if diſtilled only with the ſtrongeſt heat of a 
fand bath, thin, limpid, almoſt colourleſs, and 
alſo much leſs fetid; but diminiſhes greatly the 
quantity. The oil is called modernly oleum la- 


 e#eritium, or oil of bricks; and is applied to the 


deſtroying and-preventing the breedingof bugs, 
by:rubbing it very {lightly into the crevices or 
joints of the wood-work of beds, or other fur. 
niture where they may take harbour: and it is 
found effectual for this purpoſe : but the ex- 
tremely ſtrong and durable fœtor, makes the uſe 
of it very incommoding. It may be the moſt 
cheaply and eaſily prepared for this purpoſe, by 
the manner directed in this experiment: foul- 
neſs of colour being a matter of indifference in 
that view; and the ſtrength of the fœtor increaſ- 
ing its efficacy with regard to this intention. 
8. . ExrzzIM ENT X. 5 : 
Decompoſition of the ſubſtantial oils of vegetables 
y beat, on the principle of combuſtion. 
Take any ſubſtantial oil; and, having 
put it in a proper veſſel, fit to it a wick of 


13 cotton 


118 EXPERIMENTS AND OBSERVATIONS 
cotton or paper, as is practiſed for lamps. 
Light it by ſetting fire to the wick, and the 
oil will both ſmoak and flame; being partly 
converted into fumes, that are formed of ſuch 
Portion of the oil, as is rendered ethereal by 
the heat, but not decompounded further by 
combu ſtion ; and partly into thoſe bodies 
that are produced, as in all other ſulphure- 
ous ſubſtances, by the combuſtive action, 
when f in a burning f ſtate. | | 


. OnzrnvaTION, ee, 
The ſubſtantial oils of vegetables, differ bot 
little in their decompoſition from thoſe of ani- 
mals: and afford, like them, a peculiar kind 
of foot : which bein g collected, is called 
lamp-black ; and uſed in painting: but the 
oils of vegetables do not, however, produce 
ſo large a quantity of this ſoot, as thoſe of 
animals; and, therefore, are ſeldom uſed in 

the manufacture Fn” 


15 5 EXPERIMENT. Xt. 
Produ&tion of ethereal ol from the ligneous Ports 
of vegetables, by decompoſition through heat, on 
the principle of incaleſcence; es in the 
Caſe of the wood of guaicum. 
Take the raſpings, or ſhavings of guai- 
eum wood; and, * put them into 4 


| FF coated 
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elated retort, place it in an open furnace; 
and lute on a large receiver; of which the 


fide is perforated with a ſmall hole. Diſtil 


with a gradual heat, augmented to the 


greateſt degree: and there will riſe, firſt an 


acid lymph; and, when the heat is increaſed, 
a large quantity of ethereal oil; at firſt of 


a reddiſh colour, and fo light as to remain 

on the ſurface of the lymph ; but afterwards 
black and thick; and fo heavy, as to ſink to 
the bottom of the receiver. The. ſhavings 
will be found to retain their form in the 
retort: but to be converted to a perfect 
coal; that will burn without flame: and 
which, being incinerated, will be found to 


have produced aſhes wholly devoid of lixi- 


viate ſalt. 

The oil may be ſeparated from thi im ph, 
by means of a proper ſeparating funnel, or 
tritorium ; and will be found to have the 


qualities of other ethereal oils : and, by re- 


peated diſtillations, may be rendered more 
| thin and volatile, 


OBsERVATION, | 


This diſtillation muſt be managed with great 
care, with — to the conduct of the fire: 
14 __ 6ther= 
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otherwiſe, notwithſtanding the hole in the re- 
ceiver, the air that is generated in an exceſſive 
great quantity, will force the Jute of the junc- 
ture; or burſt the receiver. The heat muſt, 
therefore, be very gradually increaſed ; though 
at length raiſed to the higheſt point: the black. 
pitchy oil, which comes laſt over, Ong, the 
ſtrongeſt fire to raiſe it. 

In the ſame manner, . denſe compact 
wood s, brought. from the ſouthern climates, 
may be treated, with the ſame effect: as alſo 
other kinds of ligneous matter, but with a 
various reſult, with reſpect to the proportion- 
able quantities of oil, lymph, and coal afforded: 
and ſuch as yield — E oil „vill be found 
to produce lixiviate ſalts on the incineration of 
the coal. But in thoſe which produce lixiviate 
 falts, only a ſmall proportion of the thin fluid 
dil afforded by the guaicum, and other Woods: 
of the ſame nature. will be obtained. 

This proceſs is rarely applied to any 9 
cal purpoſe: the oil ſo obtained being at pre- 
ſent but little uſed, though en it Was in 
more eſteem in medicine. | 


ExPERIMENT XII. 
Eeparati on of effential oils from the ports of MM 
5 tables by expreſſion, | 
Take the outward rind, par ed from the 
peel of lemons, oranges, eitrons, limes, ber- 
gamot e or of any fruit of a ſimilar 
kind; 


kind; "wilt — a « pa ſeveral times, 
compreſs it betwixt the finger and thumb; 
holding it, at the ſame. 1 againſt a flat 
poliſhed glaſs, fixed perpe ver 
glaſs mortar, or China baſon. The eſſential 
oil, contained in ſmall ciſts in the rind, 
will be forced out; and, flying againſt the 
ſurface of the glaſs, will there, by repeated 
inſperſions, collect; and form drops; Which 
will fall into the veſſel placed to catch. them; 
and this operation muſt be continued till a 
ſufficient quantity of the oil be obtained. 
: —OQr take freſh cloves. and nutmegs, and 
having groſsly powdered: them, put them 
incloſed in a piece of linnen into a ſmall 
ſcrew-preſs, and force out the oil as in the 
caſe of ſubſtantial oil, and by this means 
an oil of a middle nature betwixt the ſub- 
ſtantial and erhereal oils, will be nn. 


' OBSERVATION; 


| The indy of the fruits above mentioned, and 
the {kins, with ſome few more parts of, or ap- 
pendages to, others, are the only vegetable ſub- 
ſtances, from which perfect eſſential oils can bo 
obtained by expreſſion : the other kind of oil to 
be procured, as in the preceding experiment, by 
EX preſſion, ; from the aromatic bodies, not — 
| in u 
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indued either with the volatility, peculiar odour. 
of the plant, or other qualities, equally with the 


dolls obtained from the ſame ſubjects by diſtilla- 


tions; and yet have them in a — 1 not conſiſt- 
ent with the nature of ſubſtantial oils. That kind 


of oil may, therefore, be conſidered as a com 


pound of ſubſtantial and eſſential oils, ſo ny: 

bined, that the one changes in a certain degree 

the nature of the other; and both tog 

thus united, form, as it were, a third gems. 
The firſt o opernriph is ſeldom practiſed in this 

country; as the quantity of oil, to be obtained, 

does not anſwer he trouble and expence: but a 


ſimilar, though more effectual method, is uſed 


in ſome of the more ſouthern countries of Eu- 
rope, on the rinds of lemon, and the berga- 
mot- pear, for obtaining the oils which are 
commonly ſold under the name of the eſſence 
of lemons and bergamot; which are different 


obviouſſy from what can be ee an 


diſtillation. 


EXPERIMENT. XIII. 


ende of eſſential oils, from the parts of 


vegetables, by diſtillation, with a heat not 
- exceeding that which will make a weak 


ui of falts, in water, botl, 


Take any parts of benin 4. 5 eee) 
livin g bruiſed or broken them, according 
as their texture may require, put them 2 

inta 
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into a ſmall till ; of which, though they 


may be the leaves or tops of plants that 


are very light, they ſhould not fill above 
one third; and, if they be dry leaves, 

not above one half: or ſo, in propor- 
TRE" other more. denſe and heavy mat= 
ter: for, otherwiſe, being preſt againſt the 
volta they will be burnt. Add as much 
water to them as will cover them, if the 
ſtill be full to the greateſt height men- 
tioned; or in proportion for denſer matter: 
and then, having luted on the head, and fixt 
a proper bottle or other veſſel, to receive the 
matter, at the end of the worm, make the 

water boil briſkly. A milky fluid will- be 
raiſed ; and the veſſel receiving it, when 
filled, muſt be replaced with another: and 
the operation continued, in- this manner, 
Jo long as the fluid appears to have a tur- 
bid whiteneſs : but as ſoon as it appears 
 Jimpid, the fire may be ſuffered to go 
out, when only the ſeparation of the oil 
is in queſtion, Care muſt be always taken, 
however, not to draw off the water in the 
ful too low ; for, in that caſe, the matter 
would 


4 
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would burn; and the oil would acquire an 
empyreumatic ſmell, deſtructive of the na- 
tural odour of the plant: which it ought 
to bear. The milky fluid, brought over, is 
the eſſential oil of the plant; which, being 
commixt with the water, by their condenſ- 
ing together againſt the ſides of the worm, 
of courſe cauſes this appearance in it : but, 
not being menſtrually combined with the 
water, the oil, of courſe; on ſtanding at reſt, 
will quit it, by the mutual attraction which 
its own divided parts have on each other: 
and, either ſubſiding to the bottom of the 
veſſel, or floating on the ſurface of the wa- 
ter, according to its greater or leſs ſpecific 
gravity, will be collected together. The 
dil muſt, when thus collected, be ſeparated 
from the water, by means of a proper tri- 
torium; and kept in bottles or Loma ex- 
tremely well ſtopt. | , 
In default of a worm ail, any other 
kind of alembic may be uſed; even a re- 
tort in a ſand heat: but that method is 
not commodious, where the matter affords 
only a ſmall quantity of oil; and requires a 
Be. 2 . 
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long continued heat to bring it over: the 
limitation of the quantity of water finiſhing 
the operation before the IE. © of the oil 


be brought over. 
i . 


This operation i is applied to many pr | 
putpoles, for the: obtaining eſſential oils, to be 


” uſed as medicines, perfumes,” and in many 


other ways. 

- > The e ſubjects of it are, either intire 
herbaceous plants, or the leaves and green 
| ſhoots, common — called the tops, of ligneous 

plants. When are of the annual kinds, 
they ſhould be gathered at the ſeaſon when the 
plant is in its full vigour, or juſt beginning to 
decline, at the extremities: and when ever- 

greens in winter: for, at thoſe ſeaſons, they 
will be found to afford moſt oil. Being ga- 
thered, they ſhould be dried in the air, but in 

a ſhaded place; and, in order to the re 
them ſtill more ready to give out their eſſential 
oil, by. diſtillation, it is directed, by ſeveral 

authors of great name, that they ſhould be di- 
geſted for three weeks, with a heat of 90 
degrees, in as much water as will over- 
flow them: to which, either ſea falt, or oil 
of vitriol, ſhould be added, in the proportion 
of half an ounce of the ſea ſalt, or one dram of 
the oil of vitriol, to a pound of the water. 
Ageratum, calamint, and fome few] . 
kinds, require, nevertheleſs, to be E 

. otherwiſe, the. 


oil 
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oil will not poſſeſs the peculiar ſcent of thi 


plant in its full ſtrength : and though this me- 
thod of digeſtion has been recommended by 
Boyle, Homberg. Hoffman, and others; yet 
it is rarely perſued in practice; unleſs where 
the oil is of great value, and the matter ex- 
tremely reluctant to yield it: as the trouble and 
expence of the digeſtion is not countervailed 
by the additional proportion of oil obtained. 
It therefore ſuffices, in general, to put the 
matter into the ſtill, with the ſalt, or oil of 
vitriol; and macerate it for ſixteen or twen 
flour hours; the due proportion of water being 
added, and kept of a moderate heat: and then 
to let the diſtillation be performed: but more 
frequently, where the matter is of no great value, 
this previous digeſtion is omitted, as alſo the 
addition of the ſalt, or oil of vitriol. It may 
be well queſtioned, indeed, whether the ſea 
ſalt added to the water uſed for the maceration 
or digeſtion of the parts of vegetables, intended 
to be diſtilled on the ſcore of their eſſential oil, 
be really efficacious, in any other way, than by 
preventing the fermentation, or putrefaction, 
otherwiſe incident to lon S digeſtions of the 
matter; or by rendering the water fo reluct- 


ant to boiling, that a greater degree of heat 


becoming neceſſary to bring it to that ſtate, 
a greater attenuation of the oils, and reſi- 
nous parts of the matter, and, conſequently, 
a more perfect ſeparation of the oils from the 
fibrous parts, are made. For it neither ap- 
pears that the ſolution of ſea ſalt acts on the 

| . oils 
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oils as a menſtruum, and makes a ſeparation of 
them, on that principle; nor that it looſens the 
texture of the ſolid matter to give paſſage to 
them; but, on the contrary, hardens, and con- 
ſtringes it: For herbaceous plants therefore, 
which have an aqueous ſap, and are of tender 
texture, diſtillation in water, fim ply, is the 
moſt expedient ; and for the leaves and to 
of ever-green plants that abound more in roſe | 
nous matter, as alſo for woods, barks, and 
other parts of ſolid and compact texture, di- 
geſtion, with the addition of the falt or acid, 
may be diſcretionally uſed. This is alſo expe- 
dient, in the caſe of flowers; fuch as thoſe 
of lavender, orange, roſe, &c. which are 
faid, on the authority of accurate experiments, 
to afford one third more oil, on being di 
fifteen days in water acidulated with a little oil of 
vitriol, than if diſtilled at firſt. It will, however, 
be found an advantage, in all caſes, to uſe the 
water, already brought over, or even that re- 
maining in the ſtill, after the operation is fi- 
niſhed, inſtead of freſh, (if care be taken, 
that it neither be fermented nor putreficd) : 
for the water always retains ſome proportion 
of oil, combined with it, in the form of ſpirit; 
with which it being ſaturate after one diſtilla- 
ton, leſs of that of * next will, of courſe, 
be taken up. . 
. Eſſential oils vary in many y particulars: and 
no regular principle, of ſuch variation, is to 
be aſſigned, either from the nature of the 
a_ ot parts ef the plants which Proms 
em; 


— 
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them; for that of the wood. of the ſallafras,':is 
one of the heavieſt hitherto known; and that 
of the wood of the fir-tree, one of the lighteſt; 
that of the. flowers of the roſe- tree coneretes 
immediately, in the common coldneis of the 
ere, into an unctuous ſolid maſs; and 


that of thoſe of lavender, or roſemary, remain 3 


perfect fluids: thoſe of the ſeeds of caraway, 
cummin, aniſe, and others, concrete alſo into 
unctuous, or ſometimes, hard ſolid, maſſes; 

while that of cloves preſerves a moderately thin 
cConſiſtence. The ſame diverſification - holds 
good, likewiſe, with reſpect to colour, acri- 
mony, and other qualities, which ſeem to 


have no relation to the other obvious charac- 
ters. of plants. But, with relation to each 


other, there is a greater correſpondence with 
regard to two properties; which are, their vo- 
latility and gravity : for, it may be taken as a 
principle, — on experimental examina- 
tion, that thoſe are moſt volatile, which have 
the leaſt ſpecific gravity : though it is by no 
| means a general law of nature, with reſpe& to 
the ſpecies of other generical bodies. It will 
be found equally true, likewiſe, that the cauſtic 
acrimony, in eſſential oils, will bear a 2 | 
tion to the vividneſs and ſtrength of 
odour. 

Moſt eſſential oils, if long kept, even though 
the eſcape of the more volatile parts be pre- 
,vented, are apt to grow thick; and to 
the conſiſtence of balſams : : and ſome of them 
concrete into maſſes of a ſolid brittle _— 

8 | 
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ſublimation. Boerhaave aſſerts on the Ide 
tity; as he ſays, of perſons of undoubted cre- 


ditt, that che oil diſtilled from the cinhamon; 
while it is freſh, in the iſland of Ceylon; if kept 


ſecurely ſtopt for a long time, will be, as to 
the greateſt part of it; converted into 'a ſult, 
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a 


with the true mark of ſpecification; ſolubility in 


water: and Dr. Slare, likewiſe, affirms, that he 
was poſſeſſed of ſuch oil; of which, in the 
ſpace of twenty years, half had aſſumed the 
ame ſaline form. I cannot doubt but that 
there is ſome ground for this notion; and that 


the oil of cinnamon may depofit ſome camphõor- 


like concretions; as has been frequently affirmed 
of it; which concretions may, like the true 
camphor, have, in their native ſtate, greatly the 
appearance of ſaline chryſtals. But with regard 


to their perfect ſolubility in water, I greatly 


ſuſpect ſome miſtake: though it is poſſible a 


ſubſtance may be thus produced ſimilar to the 


flowers of Benjamin; which are capable of being 
diſſolved in boiling water, though not of retain- 
ing that ſtate when cold: ana if, therefore, the 
concreted cinnamon were tried with boiling, it 
might eaſily give occaſion-for the belief of the 
perfect ſolubility in that menſtruum. But the 
conſideration of this matter is of too peculiar a 
nature to dwell upon here: though, I thought 
this fact too curious, if true, to ol over it with- 


out notice. The colours of eſſential oils vary, as 
their other qualities, without any aſſignable 
cauſe : ſome are white, or inclining to yellow: 


130 EXPERIMENTS" AND OBSERVATIONS. 


the greateſt part ace brown, either of a tre 


or more diluted. hue, inclining ſome to o yellow 20 


and ſome to red: and a very few bl ue; 
in the inſtances of yarro and camomile. 
Eſſential oils are applied to various purpoſes, | 
moſt importantly; firſt to medicinal intenti: 
ons; and next to pair wang and the. formation | 
of varniſhes: and in a leſs material manner, to. 
the preparation of perfumes; and to other uſes, 
In the medicinal internal uſe, when they are not 
combined with vinous ſpirit, as wre ſhall ſee be» 
low, they. are commixt with refined ſugar, by 
pounding the ſugar firſt to an impalpable pow 
der, and then adding to it, the eſſential a. in 
rip. Sag of. a dram, or leſs, to an ounce 
ſugar; commixing them i in the moſt 
intimate manner, by dropping the oil gradu- 
ally into the ſugar, and grinding them, in the 
mean time, well together. Such a compound 
of the eſſential ol, and ſugar, is. called an e/ero- 
faccharum : and may be more : elegantly, and 
expeditiouſly prepared, by adding a ſmall 
proportion of the white of an egg, during the 
commixture of the oil and ſugar: but the 
eleoſaccharum i is rendered, by Ship. Rs: 5 
Proper for e a long 6 duns th 
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N "Having round. or pounded; the matter, 
from whence , the oil is to be extracted, in 
A glaſs or. marble mortar, till it be reduced 
to the tate of a pulp, paſte, or powder, 
according to its original texture or conſiſt- 
ence, ſpread it about half an inch thick 
vn a fine cloth, which ſhould be newy 
leaving, nevertheleſs, a margin to the cloth 9 
not covered with the matter of about 8 
inches depth; and if the matter be hard | 
and reſiſting preſſure, moiſten. it, by hold- 
ing the linen over the ſteam of boilin 
Water, till it be ſoft and yielding. Put the 
cloth, with the matter laid upon it, over 
the open neck of a very large glaſs re- 
ceiver: and, drawing down the margin 
of the cloth, tie it round the neck with 
mall pack-thread. The cloth however 
ſhould not be drawn ſo tig t, but that it 
may, on being Preſſed, be forced a little way 
ithin the receiver. Place this receiver in 
„„ - any 
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any larger veſſel of wood or earthen ware, 
containing as much cold water as will fill it 
to the neck of the receiver: and, in order 
| that its being empty may not, as it other- 
wiſe would, prevent the receiver from ſink- 
ing, by its being too boyant, a piece of lead 
of due weight muſt be fixed to it. A cover 
of iron or copper, in the form of a ſhallow 
flat pan, muſt then be put over the mouth 
of the veſſel, with the bottom downav ards ; 
To as to compreſs the cloth and matter 
contained in it within the neck of the 
receiver ; and the cavity of the pan muſt 
then be filled with hot aſhes ; and burn- 
ing pieces of charcoal muſt be laid on 
them. By the heat thus produced, and 
tranſmitted through the bottom of the pan, 
the- matter contained in the cloth will be 
ſo acted upon, that the eſſential oil will be 
Tarefied into fumes; which, having no 
other paſſage, will pervade through the 
cloth into the receiver; and there, being 8 | 
_ condenſed againſt the ſides of it, rendered 
more powerfully refrigerating, by their con- 
tact wich the water in the other veſſels, b 
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will form drops that will flow to the 
bottom. The heat muſt be thus continued, 
in a gentle degree, till the fumes ceaſe to 
be emitted: great care being taken, 
do not riſe to the degree, that will bam 
vegetable ſubſtances; which would render 
the oil black; and deprave its ſcent. 
The pan and cloth being afterwards taken 
off from the receiver, there will be found 
in it lymph; and the effential oil of the 


matter ſubjected to the operation. | 
> +» ,OBSERVATION.” 18 
This method is rarely employed but an ex- 
periment ; ; and then in general only in default 
of the apparatus proper | for that of the pre- 
ceding experiment: it may, however, her in 
ſuch caſe, expediently enou 0 practiſod on 
cloyes, or nutmegs ; and mo kinds of ſeeds 
affording eſſential oil in a copious manner : 


as alſo on the peel of c N 725 citro 
or the e e Her ha 


. xv. 1 
Extraflin on of eſſential oils from the parts of 
vegetables by digeſtion i in ſpirit of wine. ; 
Take the matter, from whence the eſſen- 

tial oil is to be extracted, and reduce it to 
the ſtate of powder, by poundin 8. if ĩt ad- 
— a3 mit 
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mit of that treatment; or by raſpingi: i it 
be of a ligneous texture; or, otherwiſe, if 
of a ſofter conſiſtence, bruiſe it till it 5 
come af a pulp, or palte,,.. Put it then in- 
to ry mattrals, with vinous ſpirit, of which, 
the proportion muſt be adequate to that of 
the eſſential oil yielded by the matter: but, 
in all caſes, it ſhould. be ſufficient to riſe 
tro or three fingers breadths een 
matter. Invert then à ſmaller mattraſs, or 
Haik, into the neck of the firſt: 
and place them in a fand-bath, of a gentle 
degree of heat; and, when the ſpirit and 
velſels have received,” Alſo, 0, fo much of this 
beat a8 the ſa 


vering the juncture with 4 pee «of bladder | 
 fmeered. with the white 100 of an egg Let 
ther matter then ſtand in digeſtion-for: ſe⸗ 
veral days; ſometimes ſhaking the veſſels, 
with due caution not to throw off the up- 
per mattraſs ; 3 and the ſpirit of wine, pene- 
trating the matter, will combine with the 
effential oil, and will extract it: "which, if 
my firſt quantity fail to to > Fu, A ſe⸗ 
and ond may be dt. on. 
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from many vegetables, that afford them 
ahd they be cafily reſeparated from the f bun 
of wine; by the addition of water; eh, 
combining with the ſpirit/ will the oils; : 
and cauſe them, conſequently, to be collected, 
either on the ſurface of the fluid, or at the 
bottom of the veſſel, according to their greater 
or leſſer ſpecific gravity e compound of / 
the ſpirit of wine and water. But all Lal elect 
Wy ge not to be obtained by this method, in. 

ame ſtate as by diſtillation : ſome of the 
more groſs and unctuous parts not regdily com- 
bining with: the: ſpirit, without the eme. 
diation of a ſtronger heat. ne 
This operation is frequently 


performed. tr 
e pf epatation of medicines : Wied are then 
called tinFurts': and in ſome inſtanoes chi. 
But it is. never uſed practically, for the obtain 
ing to Went) oils in a dae 5 
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Take che eſſertial oils: of moe e exalted: | 


and volatile Kind, ſuch as thoſe of laven“ 
der, or roſeinary ; 3. and,, having put them 
WN vinous ſpirit, n by rectiſica- 
” mm R 4 tion, 
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By this. means eſſential oils tv, "HJ fs 
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186 ExPERIMENTS - AND. OnzenvaTIONSs 
tion, or other means, below taught,' from 
Phlegm or water; ſhake them well together 3 
and they will perfectly combine: or, in the 
cafe of the groſſer and more heavy oils, 
ſuch as thoſe, of cloves, aniſe-ſeed; &c. di- 
ſtil them, together with the ſpirit of wine, 
in any kind of alembic, with a gentle heat, 
and the greateſt part of the oil will riſe, 
together with the ſpirit, ly united: 
leaving, nevertheleſs, a ſmall recrement ef 
an unctuous or reſinous conſiſtence, that 
will not come over, without ſuch heat as is, 
ſufficient to nen — ve 
getable ſubſtances. A Koiteib 

The ſame effect will follow, if, indend | 
of the oil already extracted, any vegetable, 
| aforting: Wining oil, be ſubſtituted. 3-909 


"OnsrxvaTIONn, x. 

This proceſs.i is frequently practiſed 05 me- 
dicinal purpoſes, and the preparation of per- 
fuming fluids, - But it is moſt uſual to make 
the ker by. diſtilling the ſpirit of 
wine with the matter which may afford tho 
eſſential oil, without any previous ſeparation 
of ſuch ail from the matter. The compounds. 
formed by this combination, are, in moſt in- 
ſtances, called, though improperly, diſtilled 
| Warr} 3 a in other Pw This combina- 
tion 
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tion, may be deſtroyed ; ; jand_the- eſſential oil, 
and ſpirit of wine reſeparated by the addition 
of, water, which will depart 21 oil, and cauſe, 
it to float, or ſubſide, according to its greater 
or ink ſpecific gravity, than the other fluid. 


: ExyrxIiMenT XVII. 
| Combination of efential oils with  ſubflantial gulli. 


Take any proportion of eſſential and 
ſubſtantial oils; and mix them, by ſtirring, 


or ſhaking them Jonny: : * PE will 
8 combine. 19 


ee eee 033996} 
"The en of eſſential and Gabſtantial, 
| x” is ſeldom practiſed, but in the caſe of oil 
of turpentine, with thoſe uſed for painting: 
to which it is added (as was before obſerved) 
to promote their drying. There is, indeed, 
one other occaſion, where it is fraudulently. 
done: which is, in the caſe of the oil of 
cloyes, or other effenitial oils of high price, 
which tend to an unctuous confiſtence, But 
this ka oy be diſcovered,” when not in a very 
minute degree, by evaporating two or three 
drops in a ſpoon by a gentle heat; when, if 
the Peggenrial oil be thus adulterated, an unc 
tuous or greaſy reſiduum, very ſenſibly dif- 


ferent; from what would be left by any ſuch. 


oil alone, will be found: a gentle | Um 
ing a perfect decompoſition of the compound 
ines formed by the combination of ellen 


pa — — — — = 
7 8 2 3 — Kreer 
— 


dal and ſubſtantial oll. r 


45 make it boil,” Continte it in 0 ol 


16 EEG 28 


be reſeparated by the addition 5 ſpi it of 1 wine 
depart the ſubſtantial. E418 7777 1 = ; 42 


* W ivnv⸗ Soy $254 10 
pats: xVIII. 


combination of eſſential oilt wirb en z exem- 
; plified in tbe caſe of "* as ſurpenting y, 3, — 
maſtic, or fanderac.. 


. * 1 a F rant fey 
. « £7 # = 8 7 
+ Sx w_ l SBP 14 


"Ot oit of tarpeiitibe 4 41 and, bone : 


put it in a phial, add to'it maſtic, 
ſanderac, in any proportion not eee g 


one third of the weight of the oll. Fut 


the mixture into a Phial, and place it in a | 


ſand- bath, or on brick made hot in the 
fire; where it may receive a heat fufficient 


i fold watter be, late, 


I 4 3. e. L SES 421 +} "ad 128 8 


ares 10M. if Vece aich 
. like länger many other reſins may be 


aiſolved i in oil of turpentine; and alſo if oil 
of lavender, roſemary, and others of the more 


exalted eſſential oils. But neither do all refins 
admit of being combined with effential oils, 1 
me alt eſſential oils with the fame reſins.” 

This proceſs is practiſed for the OR 
forme kinds of varniſhes ; which have the ad- 


N 


#8 
— 6 
ihe oh 
* * 8 
* 


tage of hol ns of ſolutions of reſins i in 
Circ 1 ö wine, in not chilling, as it is called; 


is, growing dull and —_— „ as the men- 
ſiraum leaves the refins : but they are infer 


to ſome others made with pair of wine, of 
the lac, and other refinous bodies of a harder 
texture; which are ſoluble in ſpirit of wine, 
but will not admit of ſolution in eſſential ois. 
The analyzation of this compound may be 
effected by: ent heat: which wilt exhale the | 
eſſential oil from the reſin: but not without rob. 
ing the reſin, if of the native kind, of ſome 
Portion of that dil, which it contained, Tis 3 
pag own proper elements; 7441 360 


* 
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* 2 
n 13474 * boi 
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Combi nation of effential - oils with ths viate 


vidalts ;, conſe in the inſtance of aii 
fur pentinc. a n 12 


* + Take the pure lixiviate falt obtained from 
any vegetable; and, having heated; it red 
hot, put it into a glaſs mortar : and then 
powder it as quickly as poſſible; and ih- 
ſtantly pour on it, gradually, an equal 
weight of dil of turpentine, [rubbing them 


| well together till the oil re 3 and bay | 


NS wich a . 
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The ſalt and oil may, by this means, be f 00 
perfectly combined, as to unite with water, like 
ſope formed with ſubſtantial oil. This proceſs is 
not, however, practiſed for any other than me- 
dicinal purpoſes : and that bur: rarely at preſent * 
though it was formerly more in uſe under the 
name of the ſapo enen urg and, accord- 
ing to ſome, Starky's { ; but it was then 
3 che tedious method of deflagratin 
tartar, with nitre, in order to the obtaining the 
lixiviate Ge; and afterwards of combini! g the 
oil, with the falt in a moiſt yy which ro- 
quired 2 conſiderable length of time, and 
much trouble. ey 


ExNERNTIM ENT >a W W 00 
Paret decompoſition of eſential oih, by 
diſtillation, and other - means. © 


Take any quantity: of eſſential oil; and, 
having put it in a cucurbit, ſet it in balneo 
matiæ, and, fitting on a head, diſtil with 
part of the oil will riſe; and leave a reſi- | 
and, alſo, much of the nature, in other 
reſpects, of native balſams. If the oil be 
kept ſome time, and thus be repeated, an- 
CV 35 OE 
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ther portion of the ſame balſamic ſub- 


ſtance will be prod uced: by which means, the 


quantity may be at length greatly reduced: 


and if tlie balfamic matter, left after theſe 
diſtillations, be put into a retort, and diſtill- | 


ed with a ſtrong heat, a mixt black, light, 
_ earthy; matter will be left. Or take an 

quantity of eſſential oil, and diſtiing i itſe= 
veral times with water, the ſame effet will 


be obtained: the oil being likewiſe propor- 


tionably deprived of its peculiar ſcent and 
flavour. Or take any eſſential oil and ſhake 


it for a long time in water; ; and the peculiar | 


ſcent or flavour will be tranſmitted to the 


water; that combining with the odorous 


ſpirit, in which thoſe qualities reſide, & 
Tape it from the eſſential oil. 


217 75 eee e 8 

'It appears by the reſult of theſe operations, 
that ential oils are reſolvable, by diſtillation, 
into ethereal oils and reſin: and that the 
oils again grow reſinous by keeping: as 
alſo = they may be partially decompound- 
ed by their intimate commixture with water, 
either through the means of diſtillation or 


concuſſion; the water depriving them by its 
ſuperior attraction of the odorous ſpirit. Theſe 


ſeveral properties ſhew, that they are not 


com- 
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Ag Exrrkiitzhrt And besseren, 
compounded of. elements equal! 
with each other, but that the logiſton, of 
acid; is more abounding in certain parts 
others: in conſequence of which; ſome, being 
more volatile, are ſeparated hy the heat from 
the others; which. afterwards aſſumo, conſe- 
quently, an another form. 
This decompoſition is flid to be much pro- 
moted, by the addition of chalk or lime. Mr. 
Bourdelin, according to Du Hamel's hiſtory of 
the royal academy of ſciences at Paris, deed 
unded five ounces 'of oil, by by mixing 
chalk, and diſtilling it from, and e 
it upon, the chalk eight times, into e 
and one dram of oil; two drams and forty- fire 
jig of ſalt; and half an ounce of lymp h, 
impregnated with ſalt. Mr. Hombety 
is e aſſerts, that by comrmixing one 
of eſſential oil, with lime firſt quenched in 
water, and afterwards rendered thoroughly 
dry, and diſtilling and cohobating it ſixty times, 
he obtained fifteen ounces and a half of water; 
and one ounce of oil. Mr. Boyle, on the other 
hand, affirms, that by repeated diſtillations he 
converted a pound of eſſential oil almoſt wholly 
into earth. From Bourdelin's experiment, as 
related, we might juſtly believe that oil was con- 
ſtituted of 4 nr Cale, with ſome othet prin- 
ciples, that either maintain their form of oil, 
under repeated diſtillations 3' or would be oh 
verted into water and ſalt by a continued repetiti- 
on of them. According to Boyle's experiment, 
_— the whole ſubſiance At ou is nie 


. on, „ VEGETABLE W | 
of earth: and ac a pete, ARE 
greateſt Pups wines} different accounts are 
too. contradiftory to be any way, reconciled, if 


they were true z and there were no fallacy in the 
iments taken in this view); for it is abſurd 
to ſuppoſe, that the ſame ai can contain 
ſo much ſalt, water, an earth, as, taken toge» 
ther, greatly exceed its pro r weight; gr 
the Game ſubſtances ſhould b converted, 5 
flight variations i in the manner of theſe experi- | 
ments, into bodies ſo different as fait, water, 
and earth, are from each other. Nothing, there» 
fore, can be inferced from theſe accounts, with 
reſpect to the conſtituence of efſential oils, when 
they are conſidered jointly; and there is, I 
good reaſons alſo for not making fuck 
uſe * any of them taken ſingly. In Mr. Bour- 
delin's experiment, there is no room to con- 
clude, that the falt was a part of the oil: but 
that ĩt was formed by combination of part of the 
chalk = the all 4s the ol which, making 
an ultimate decompoſition of that part of the 
dil of which ſuch acid was an element, would 
either cauſe the phlogiſton to eſcape from the 
earth, and force its way out of the veſſels 3 
or to form ſome new combination with the 
chalk itſelf. Fbis, therefore, though a de- 
compoſition, is not ſuch an Parks. of the 
oil, as can. giye light into its conſtituence 
part of the elements not being, perhaps, by any 
method recoverable from the maſi of the me- 
* employed, and the ther recoverable only 
com hs with part of * "4 
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The ſame holds good of Mr. Homberg ae 
count; and, if it were certain, that he had ever 
made the experiment, and found the reſult to 
de as he related, it would be moſt reaſonable to 
believe, that the oil was fixt by its combination 
: with the lime, either in its intire, or in a decom - 
| nded ſtate 3 and that the water was princi- 

pally afforded by the lime, dane th 5 

— dr Irying of it. But I cannot help doubting 

this experiment, along Wich ſever: 

. related by Mr. Homberg; which have, 
after many repeated trials, by the moſt able per- 
ſons, been found extremely different. I am 
extremely ſorry to be obliged to confeſs the fame 
of Mr. Boyle in this, and ſeveral other inſtances, 
with reſpe& to chemical experiments; for I am 
well aſſured, as well from the experiment itſelf, 
as from many collateral certain prineiples and 
facts, that near a pound of earth, or even an 
dunce, or ſtill much leſs proportion, is not to be 
ſeparated from that quantity of any eſſential oil 
whatever; for though ſome recrement will be 
left, after ſeveral repeated diſtillations, and more 
particularly if the oil be kept a long time be- 
twixt each, yet the diminution of the remains 
ing oil will always be in a much greater pro- - 
portion, than the weight of the earth, to 
be obtained from this recrement; as in that 
analyſis, which frees the earth — the re 
maining oil, an adequate portion of the acid, 
Water, and 'phlogiſton, the other elements of 
the oil, are ſeparated from it. I have dwelt, 
however, upon this ſubject, in ſo minute and 


ions that might ariſe, 


the authority of ſuchs eminent) perſons; and 
which, notwithſtanding their contra- 


apparent 

diction to, and ae. with, each 
other, Boerhaave has thrown together, even in 
the ſame page, to manifeſt the conſtituence of 
eſſential oils: appearing to give himſelf, and 


expect from others, a great degree, of credit 
90 each. 


The procels of this experiment, eich 4 re- 
2 the diſtillation of oils per ſe in balneo 
marie, or with water i „ alembio, 


is practiſed for the, correction of eſſential. oils, 
when grown thick with keeping, or when diſ- 
poſed to 8 viſcid, or murilaginous, after their 
ſeparation from the yegetable matter whence 
they were. obtained: but it is recammended 
by ſome, eſpecially in the latter caſe, to grind 
them thoroughly well, with three times 
cheir weight of ſen Nef in a Marble or glaſs 
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ntiat ofs, with any body heated 
; wen ully hot: and, t taking, fire, they Will 
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ticular manner, in order to remove the ob» 
againſt whit 1 had 
advanced with reſpect to the conſtituence of 
ethereal oils, from the experiments related on 
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havipg accels to them, Pl their wha 1 
4225 dee. | 


De eee as weck 
| -Thizexy zeriment- have ue A en 
truth, that tho far greater part of eſſential oils 
a hone of earth: Karon tov arr 

any body, centaining a lar proportion, 
ill exhale away, By re nerated from 
a on combuſtion. For if ao rr 
earth in any body be com 
chat of the phlegiſton, a medium is 
waning, by which the what of fuck © 
may be rendered volatile; and the 1 
eonſequentiy vemains fixt, notwwi 
Action even of intonle Heat: Ft —＋ 2 
Fore, chat in eſſentzal eil, in C inet N, 
chere is only a ſmall of earth, in em- 
pariſon of che Whole quantity of dis oil; but 
in the reſiduum left after ths diſtillation, where 
chat part which contains a larger prop ron ef 
Phlogiſton riſes, and leaves chat h 
a leſs, the quantity is greater. But even this 
reſiduum on burning affords but little; which 
ſuggeſts a difficulty of -conceiwing, how Mr. 
Boyle, in the experiment mentioned in the 
obſervations on the preceding article, Nod 
convert almoſt any part of the oil to fimple 
earth; unleſs he called 75 refin, or coal, which, 
| according to the different de he it heat em- 
ployed, will be leſt after f tion, _— 
Exys- 
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> of earth. 
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- Iris only theſe parts of nts; in which the 
Ipitit is combined with Lee e 
operation: for, in many others 
— ———— — 
the effential oil; and not to be obtained in this 
manner t as in che bark, ligneous fubſtances, 
Fruit, ſeed, &c. The herbaceous plants, or the 
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leaves or tender groen ſhoots of i ers of lig- 
neous Plants, therefore, ate che . 
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148 EXPERIMENTS AND. OBSERVATIONS | 
fit to be fo treated; and in theſe, of many 
| ſpecies, this ſpirit is wanting, at leaſt in a ſen- 
he le degree. The real quantity of odorous ſpirit 
is, moreover, extremely minute in the lymph, 
when impregnated with it in the higheſt de- 
2 ee producible by art; for if it be ſuffered to 
ſeparated by — air from the water, in con- 
a of Ing the veſſel containing it un- 
- ſtopt, there appears to be no ſenſible diminu- 
tion of the quantity of fluid, through its abſence: 
but, being fo combined with the water, as not 
tobe fepardted; unlels through the means of air, 
in which caſe it is neceſfarily diſſipated, there is 
no method of vollecting it in a fimple —_—_— | 
even in a more concentrate ſtate in the lymp 
But, though the matter of the odorous ff pirit 
ſeems extremely ſmall, the powers are So: 'S 
for to it, not only-the peculiar 2 and 
of moſt plants are owing; but the medicinal 11 5 
tues likewiſe of many kinds: and the ca 
acrimony of ncht oils, ſeems likewiſe the 
effect only of this ſubſtance in a more collected | 
ſtate; as it always bears proportion, in ſuch oils, 
to the ſtrength and vividneſs of the odour of 
them; which depend on the proportion oft this 
ſpirit in them. As there is no means of obtain- 
ing this extraordinary ſubſtance; but in a com- 
: bined ſtate with oil or water, it cannot be made 
the further ſubject of experimental examination, 
otherwiſe than with reſpect to the comparative 
degree of menſtrual attraction it has to theſe 


bodies; and the qualities it poſſeſſes in a com—- 


bined nere with them. 3 qualities are, its 
22 con- 


! 


2 n Verräter SubsT RANGE. And 
conſtantly preſerving the ſcent and flavour, with 
which it aQtefizes the plant from whence. 
it is. originally obtained; and its producing 
, acrimony in eſſential oils ; and in ſome caſes 
even in expreſſed oils; as in that of muſtard- 
ſeed; if the pungent flavour and ſmell revived 
in that oil, on the addition of vinegar, be not 
owing to ſome proportion of eſſential oil, com- 
bined” by the mediating power of ſome third 
2 which is ſuperſ by the action of the; 

Ir on it; as before explained, p. 96, | 

is proceſs i is ſeldom practiſed, unleſs to 
bn Wers, to be uſed as perfumes, from 
orange flowers, roſes, &c.: though it is recom- 
mended by Boerhaave in a medicinal view; and 
Was formerly a conſiderable article in phar- 
macy. But the quantity of im pregnated water 
yiel ed; by the vegetables, this way, is fo ſmall; 
and the be oils are in general fo wack 
more copiouſly afforded by the fame plants ; 
both poſſeſſing, as far as is diſcoverable, the ſame 
medicinal virtues in a much ſtronger degree, and 
retaining them much longer than ſuch waters; 
that this operation ſeems comparatively unpro- 
fitable and ineffectual to the end, when practiſ- 
= the i intention of obtaining 8 medicines, 


530: ExppatnTs AND: omg vate 


Ex TITAN XIII. | 


Spaun: of the ofirons fpirit from ths par a _ 
fa by the * altractim 7. Ps, 


Take roles, the flowers of biin; or 0 
aher Bowers, or leaves, of a frong fragrant. 
ſmell; and, having put them in a bottle 
with a wide neck, fill the bottle with the 
ail of olives, or any other ſceutleſs vegetable 
fubſtantial oil; and lay a piece of bladder 
over it. Set the bottle in the heat of the 
ſan in ſurnmer ; or in any other gentle heat ; 
and let it remain ſo for a month, ſametinacy, 
| ſhaking it briſkly. The bottle being then 
opened, the oil will be found to, have 
attained. the odour of the matter infuſed in 
it; and, being ſtrained off from it, may be 
added to a frefh quantity, if it be deſired 
to impregnate it more ſtrongly. with the 
| odorous f. pirit; the ſame emen bein wy re. 
peated. 


27 „ 


Onexnyation, | 


By this means, the odorous ſpirit may be 
| attracted by ſubſtantial oils, from the flowers, 
leaves and other parts of pune of tender tex. 


We, | 


o Wenn SUBSDANCGRS, 151. 
a which may be penetrated by them: and 
they will retalty x Nebry longer, when expoſed 
to the air, than water impregnated with it. 
This method js frequently uſed for the per- 
futning ik; with che * of flowers, of of 
other odoriferous par plants of à tender 
texture: but it is gr ractiſed, after the 
infuſion, to give the oil and infufing matter a 
gentle' colon; 3: inks renders — operation 
more effactnal to this end. But I omitted. that 
addition to the operation; 3 as. being eluſive of. 
the end of the experiment; which is to ſhew” 
the att#&Ction of fubſtanvial oil, with reſpect to 
the odorous ſpirit. Fon, by the coction, the 
eſſential oil, in the vegetable matter is ſo rare- 
fied, that it burſts its cells; and forcing, its way 
out of tem, commixxs itſelf with the ſubſtan- 
tial oils, and avipregnares thetn conſequently withs 
the ſpirit oontained in : rendering the experi- 
ment therefore equivocal; as not being con- 
cluſive, that the odorous ſpirit was attracted by 
tlie ſubſtantiaf, fince that which is found in it 
might be only fuch as refided in the effentiat* 
dilz che combination of which eſſential oil with. 
| the ſubſtantial, was not any part of the view of 


ihe experiment, 


a 25 Errzkiizure aus FORNERTATY 100 


a 
4 ( 


. XXIV. Vat! 


0 ne of the odarous "ſirit from the FIT 
rial or Efentjal ails of vegetables, by the Ae, 
vir merftrual attrattion f ger. 


Take a quantity K any kſtential oils. of 
vegetables, which are endued with a ſtrong 
fragrant ſeent. - or of any ſubſtantial oil 
impregnated with the odorous if ſpirit, in the, 
manner directed in the preceding xperi- 
ment; — and havin g put it into a common 

bottle, add to it ahout twenty or thirty times 
its wei ight of water ; taking care, nevertheleſs, 
that the bottle may not be aboye three fourths 
full. Stop the bottle ſecurely with a cork; 
and then ſhake it for a long time together, 
and frequently, for ſome days; and ſeparate 
afterwards the oil from the water, by the 
uſual methods: and the water will then be 
found to have acquired the fragrant 1 ſmell of 


* + — * 


„ 


4 SeeY a Tallicjent number of times, will 
ben in à great degree deprived of it. 


OBSERVATION. 


This experiment proves the ſuperior attrag- 
top of water to N oils, with 2 to 


the. 


o VEGETABLE SUBSTANCES, * 153 
the odorous ſpirit, byi its deprivin g' them of it on 


their intimate commixture; but's it is not re ed 
to ue, other purpoſes. 8 


12811 19 1 XXV. 
Separation of the vdhrous ſpirit. 2 


¶ſcherier menſtrual attrattion of air. 


* Take the water, diſtilled from the proper 


oat, bythe 


parts of plants, G according to Experiment. 


XXII; 


or impregnated with the odorous 
. ſpirit 1 in the manner directed in the preced- 
ing; —and expoſe it to the air in an open 
veſſel. In a few days it will. loſe its peculiar 


ſcent and fragrance; and bear no remain 


ing marks of the preſence of the odorous 
ſ put, with which it was e 


OBSERVATION. 


This proves che ſuperior menſtrual attraction 
of air to water, in relation to the odorous 
ſpirit: for, though the deprivation, which the 


water unde 
generally a 


evident, that it is 


ak 


oes of the ſpirit by this means, is 
ribed to its volatility; yet it is 


when the fact is conſidered, of its not riſing 
from water in cloſe. veſſels, even with a con- 
ſiderable degree of heat compared to that in 
which it exhales with the admiſſion of yt 
For, if this ſpirit quitted water ſolely by its 


polatility, it would be practicable to concentrate 


ir 


4 6 3 


g to ſome other principle; 
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it. by. proper diſtillation even to a: e Tl 
which. is, on the contrary, found not practica- 
ble: 4s, in cloſe veſſels, it does not a 1 
parable from a certain proportion o water which 
always riſes wirf it om the application of heat. 
Some other pri therefore, being neceſ- 
fary to account fot the exhalation of the odo- 
rous ſpirit from water when” expoſed to the 
air without any. concomitant ſenſible 
of water, recourſe muſt neceſſarily be had 
the-atrraftive power of VG 
ie v fince there is no other known othr xr 
5 — of _ menſtrually 2 

t vol tien, an departure rior 
menſtrual attraction. * 1 

- This treatment of water, impregnated: with: 
| odvrmous ſpirit; is of no uſe; as it. 
can only tend to diminiſh the value of the: 
odoriferous water: but as an experiment, it 
demands regard, fince it appears from hence, 
and the het pre ng _ that the 
codoreus ſpirit. attracted 
by fabſtantial TY that it is . 
oils, either ſubſtantial. or eſſential, by OP 3 
and from water, by air. But what Farther ana- 
lyſis it. ſuffers in the air, or what tranſmuta» 


tions it undergoes, either in the impregnation = 


of other vegetables of a fimilar nature or 
diſtin&t genus, or by entering into the con- 
ſtituenee of other natural bodies, 


es, experiment 
| a 1 e means ob cxplecing, 


Bx 


on VeczranLe SUBSTANCES. 163 


ExrrkIur Ar XXVI. 


pears of fue en rn 


fuer. 


cording to 


pears to come over tran 


ſo Sbtained, will be the vinous ſpirit, 
formed by the fermentation of faccharine 


matter; but. yet diluted with a great quan- 
tity of water; and combined with ſome 
proportion of gthereal oil and acid, not 
properly belonging | to ĩts own een | 


Sin vA re 


W ee 


explained. 1 in 
abſervations- — in 
any ſolution naturally « or artificially made) of 
bs * matter e eee liquor: 
in 


ent VII. Sect. HI and the 


Take any ferment bins, Hun " 
rperiment VII. Seck. III; and, 
having put i it into any kind of alembie, diſtil 
with a moderate heat, fo long as the fluid ap- 
ſparent : bur, if the 
diſtillation be langer continued, a whitiſh, 
lymph, fomewhat acid, and of a diſagrer- 
able taſte, wilt rife; containing Ettle or 
no ſpirit; and depraving, that which was. 
before come. ayer. The tranſparent flaid,. 


the converſion. of 
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in which the vinous ſpirit. exiſts in a combined 
ſtate with the water j ſome portion of ve- 
getable acid; —an ethereal ail: of a peculiar” 
nature, that is united with the water, by 
means of the ſpirit and acid; — and a conſidera- 
ble proportion of earth, with ſome oil of a cruder 
and more fixt nature, which does not riſe till 
decompounded by a ſtronger degree of heat. 
The preſence of the ethereal oil and acid in 
fermented 1 9g is manifeſted by their riſing | 
partly with the ſpirit, and partly after it, With 
the remaining lymph which then comes over; 
2hd that of the cruder oil and earth, by — 

ance, on due examination in the recre- 

ment left aſter the diſtillation :, but though 
there is always a conſiderable quantity of theſe 
| ſubſtances in fermented liquors; yet the pro- 
portion varies greatly, according to the kind of 
matter fermented. The ſpirit, being ſeparated 
by diſtillation, is not free from a ortion of 
Kt ether.:al oil and acid; and it is this which, 
varying according to the kind of the fermented. 
matter, renders vinous ſpirits, - obtained from 
different ſubjects, ſo different in their. ſmell. 
and flavour, when they haye undergone only 
one diſtillation: and which occaſions their 
bearing the different names, before mentioned, 
| of brandy, rum, &. 

he ſpirit, thus obtained by one diſtillation; 
is generally too much ' diluted with water, to 
exert its menſtrual qualities on reſins; eſſential 
oils; and other bodies; ; water when combined 
with ſpirit beyond a certain. A which 

| l may. 


oN. vroxx TABLE. -SURSTANGES.: 2157 
Sage, be fuppoles jo. be-gp 


may, on go 
equal quantity, rendering it rejective of ſy 


bodies; and even departing them from the ſpirit 


if! it: be added after the combinations. lie 


- This proceſs is practiſed on many kinds cf 


fermented liquors, for the production of. bran- 


dy, &c.: but moſt frequetly here on the fer- 
mented liquor of corn: the ſpirit obtain 
from which by the firſt; diſtillation, is called 


the low wines : but, when rendered by rectiſica- 
tion, of ſuch ſtrength that it will dite lve eſſen- 
tial oils, proof ſpirit; which may be known to 
be of that, or à greater ſtrength,” by its com- 

bining perfectly with the more exalted oils, 


when commixt with its by e them | 


together. 2 —⁊ TY 


2 


* 


ExyERIMENT XXVII. 


5 2 
> * 2 1 


Recfficatio of vinous ſpirit wich or n | 


ot Lett _ additiaui. < 2 VE 


5 


N vinous. Þirit, as ahtained 5 in "the 


preceding experiment ; ; and, having Put i it 
into any kind of alembic, diſtil with a 

gentle heat, ſo lon g as the ſpirit comes 
over nearly of equal ſtrength ; but, when 
it appears to be weaker, diſcontinue. the 
operation... The ſpirit obtained, by this 
method, properly conducted, Will. De” 'of 
that ks called Ga Hpirit of wine : 
of 
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266 Erreb flirte Av Dzerkv a Tode | 
f which the criterion common = 
ceivell is, that it will fire gi onder. In 
order to depblegmate the Fpivit, yet mae 
: y, a third or fourth diftillation is 
| neceſſary : : and when thus, or by any other 
means, it is freed from water in cheat 
pat degrot, It is called aicohol. Pat 
In order, the more eaſily to oben A- 
cohol, take vinous ſpirit once reftified; 
and, having bested pure lixiviate ſalt re 
hot, and powdered it as quickly as poſſible, 
"add it, in that ſtate, to the ſpirit, in the 
proportion of an ounce to a pint. Stop 
then the bottle containing the ſpirit ſe= 
curely, and ſhake it for a confiderable time. 
When it has been afterwards ſuffered to 
ſtand ſome little time at reſt, the water, 
with a part of the ſalt diſſolved in it, and 
the other part of the ſalt, in an undiſfolved 
| Nate, will be ſeen at the bottom of the 
veſſel: and the ſpirit, from which the greateft 
part of the water, before combined with it, 
will be thus ſeparated, will be collected 
together ; floating on the ſolution of the 
falt. The ſpirit ſhould then be ſeparated, 


by ponrialg 46 off from the ſoluton ng 
falt; and, a freſh· quartity of the ſalt being 
added, tbe'ſameſubſcquent treatment ſhould 
be "repeated: and this ſhould be done a 
third or fourth time; if it appear needful, 
from the moiſtening of the {alt laſt added. 
But the quantity of falt may be reduced to 
es after the ſecond time. By this means, 
che ſpirit will be freed from the far greateſt 


part of the Phlegm or lymph before com- 


Sined with it; and, conſequently, be con- 


verted into alechol. But a very ſtmall pro- 


portion of lymph, nevertheleſs, remaining, 
it will ſuſpend a part of the [lixiviate- ſalt 
diſſolved in it; and, by that means, ten- 
der the alcohol impure, and even deprave it 
for ſome pradtical- uſes.. In order, there- 
Fore, to ſeparate this falt from the fpirit, 
or to deſtroy its alk aline qualiey, if amy 
extreme minute quantity ſhould remain, 
take a dram of alum powdered. very 
finely ; and put it into the aleohol; and, 
having well ſhaken the veſſel, let it ſtand 
at reſt, till the alum be {ubſided,. and 
e n Anh fan it. Np this 

Bs | means, 
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160 n er AND OBSERVATIONS 


means, the e ſalt, in the alcohol, will 
be converted by the vitriolic acid of the alum 
into the neutral ſalt, called the al foly- 
.chreftus : which, requiring much more water 
to its ſolution, than the lixiviate, will, of 
courſe, be departed ; or, if an extremely mi- 
nute proportion yet remain, its alkaline qua- 


tralization it will undergo from the acid of 


the. -alum : and the alcohol will be, there- 


fore, almoſt wholly, freed from any ſaline 
.impurity : or, that which remains will be 

prevented from depraving it, either by acid, 
or alkaline properties; both which render 
it unfit, as well for ſome aka. AS: for | 
| exp en purpoſes. | 


- a ' 
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— 


— g—is rendered — of. diffolying 
moſt ſulphureous bodies, that are capable of 
combining with ſpitit of wine. It is ſaid, 
likewiſe, that when further. dephlegmat- 
ed to the ſtate of alcohol, it will diſſolve 
1 amber, 


amber, and ſome other of the harder bitfimi- 
nous or reſinous bodies. But on many re- 


peated trials; by all the methods propoſed for 


che ſolution of amber, (not prrviouſly com- 
pounded by heat, ) in ſpirit of wine, I never 
could effect it; nor have ever been able to ob- 


tain any ſuch ſolution from others, who have 


taken great pains to accompliſh this works: 
they having acknowledged to me, that th 
have met with the ſame failure of ſucceſs wit 


myſ elf. Though aleohol does not, therefore, 


appear to have any menſtrual attraction with 
many more bodies than the common highly 
rectified ſpirit of wine: yet it is uſeful in many 
inſtances, on the ſcore of its leaving the bodies 
Adiſſolved in it without any aqueous moiſture, 
| when exhaled from them: which renders. it 


particularly. advantageous, in the compoſitions 
of ſuch varniſhes as are formed of refins diſſolv- 


ed in vinous ſpirits: as this depuration of the 


ſpirit from water prevents their chilling, as it is 
pena and renders the varniſh more effec- 
tual in produeing the glofly effect with a leſs 
number of coats. 

Boerhaave commends the addition of A fo 
drops of oil of vitriol, to be uſed, for the cor- 
rection of the alkaline quality of alcohol pre- 


pared by means of lixiviate ſalt. But the ſub- 


ſtitution of alum is certainly a great improve- 
ment: for though the oil of vitriol will anſwer 
the end; and would not be injurious; if only 


ſo much could be added, as would exactly 


ballence the alkaline ſalt: yet, it being im- 
Vox. 3 M practi- 
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162 EXPERIMENTS AND OBSERVATIONS + 
icable to adjuſt the quantity ſo + truly, _ 
either the effect will not be wholly anſwered by 
Its uſe, from the addition of too ſmall a quan- 
tity ; or. more than will be neutralized bby the | 
alkali, will be introduced; in which laſt caſe, 
not only an acid quality will be imparted to the 
akcohol, equally injurious to the purity of it 
with the alkaline : but the vinous ſpirit itſelf 
will, in ſome degree, be decompounded, (as 
we ſhall ſee below), if any remedy be ſought 
for this, by the addition of more alkali. The 
alum, therefore, is much to be preferred for 
this purpoſe : becauſe it operates with equal 
r in converting the lixiviate ſalt into the fal 
polychreſtus ; as ſuch lixiviate ſalt, being of a 
faperior degree of attraction in the alkaline ge- 
nus, departs the earth, which is its baſis from 
it; and combines with the acid, as if added 
to it in a ſimple ſtate: while, at the ſame time, 
all ſuch part of it, as is not neceſſary to this 
end, remaining in a ſolid ſtate, is, of courſe, 
ſeparable from the alcohol by the moſt eaſy 
means, as it quickly ſubſides to the bottom 
of the containing veſſel, on ſuffering it to ſtand 
at reſt. 

The part of this experiment which * 
the rectification of ſpirit of wine without addi- 
tion, is practiſed conſtantly for the rectification 
of ſuch ſpirit for medicinal uſes; the burning 
in lamps; the preparation of varniſhes ; and 
many other purpoſes. But the preparation 
of perfect alcohol, either by ſimple rectification, 
or — 6 through the ea, of 

| en 


N VEGrDASLE SUBSTANCES; 16g 
other. bodies, is rarely practiſed but for expa- 
Tae applications. Thou gh. here ys 
owever; A medicinal proceſs, ormerly. 
uſe, for combining lixiviate- ſale with Sy 
cohol, by means of commixture as in this 
experiment, and ere digeſtion of the 
ſpirit and ſalt together; by Which means, 
the ſpirit acquired a reddiſh brown; colour; 
owing rather to ſome change produced in 
it from its on pattial - decompaſition, by 
the ſalt of tartar, than from its borrowing 
any thing from that ſalt. It Was, however, 
improperly called tincture of ſalt of tartar: 
from an erroneous, ſuppoſition, that a conſide- 
_ table- portion of the Galt was, 8 combined with 
as 1 e 


26 Expz81MENT. XXVII. 5 


Combination of vinous ſpirit with eſontial oils, 
See Experiment XVI. * 


EAP ERIMENT XXIX. 
| Combination of 'vinous Ji rit with reſins. | 


Take any of the reſins that will diffolve 
in ſpirit of wine; and, having powdered 
them groſsly, add to them fix or eight 
times their weight of ſtrong rectified ſpirit 
of wine. Place the bottle, containing the 
mixture, in a gentle heat; and ſhake it 

M 2 2 TG fre- 
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frequently for ſeveral days : and the reſin 
will, in that time, be diſſolved ; and the - 


ſolution may be purified, by filtr tion" from 
ne fæces, if any appear. 


-OBSERVATION; BY 


In this manner may be diſſolved, the com- 
mon reſin obtained from turpentine; ſanderac; 
maſtic; ſome of the hard white reſins, that 
paſs under the names of gum animi or co- 
pal; gum lac of both kinds; myrrh; dragon's 
blood ; the yellow reſin abounding in the root 
of turmeric ; and many others. Several of 


the chemical writers have directed, that the 


gum lac, myrrh, and others, ſhould be pre- 
viouſly combined with lixiviate ſalt: but this 
will be found not only unneceſſary, if the ſpi- 
rit of wine be of due ſtrength; but is even 
detrimental to the produce when deſigned to 
be uſed, as a laquer for metals; or for * 
' other purpoſes. 

The combination of refins and vinous ſpirit, 
may be eaſily deſtroyed by the addition of wa- 
ter to the ſolution : as ſuch water, attracting the 
vinodus ſpirit, deſtroys the attraction, it before 
had with the refin ; which, being departed, is 
precipitated to the bottom of the veſſel. 

This proceſs is frequently practiſed on the 
harder, and ſometimes on he ſofter, reſins, for 
the preparation of varniſhes, and laquers; and 
particularly on the gum lac, of which two kinds 

are  brou ght from the Eaſt-Indies : the one 4 

er 


on VEGETABLE SUBSTANCES: . 16g 
* * name of ſeed lac, the other of Hel lac. 


Theſe ſubſtances are not, indeed, native re- 
ſins; but they are the reſinous parts of plants, 
collected by ants to form their niduſſes, which 
are fabricated in a very peculiar manner, in 
long cluſters, on the ſmaller branches of trees. 
Being of a very tenacious and firm texture; ; 
and diffolving without difficulty in ſpirit of 
wine ; they form a very common and uſeful 
varniſh on ſome occaſions alone; and, in 
others, mixt with other reſins. Solutions are, 
likewiſe, frequently. made of reſins in this 
manner, for medicinal purpoſes :. in which 
caſe, ſuch ſolutions are called tindtures, as thoſe 
of myrrh and Benjamin. The tincture or 
Benjamin is alſo prepared as a perfume: and, 
a pr e being made from it by the addi- 
tion © ts, 1 is uſed as a TYRE © and i is 


* 
23 . 


| rr 3 ” 


Combination of vinous ſpirit with = e 
either of oe cnn or efentiat all. my 


Take ſpirit of wine, of that degree. of 
ſtrength called proof ſpirit ; and, having 
put it into a proper bottle or phial, add 
to it one third of its weight of Caſtile ſope, 
cut into thin ſlices. Set it in a gentle 
heat; and, after it has ſtood ſome time 

ep (the 
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(the veſſel being. una) it wk” "bs + pet- 
feftly 3 op oa ger Far * 
Gr take alcohol; and d put into it a fix tl 
7 its weight of the ſope, formed as in 
Experiment XIX. of lixiviate ſalt and eſſen- 
tial il; and, treating it in the fame, mah: 
ner, ir wil be diſſolved. mud ei: nie 


fi; IIS © 3 IRA ET 1203 en 
. : . 0 * FD 14 : 5 
Di none? OnexnvarION, | $i 
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* In 2 caſes, wheig the pr e a of 1 
Faline ſalt ii in "the ſope 15 inſu cient, or whe 

the ſpirit of wine abounds in acid, t © fotdtion 
of * ſope formed of 11 5 0 = may be 
rendered mare an y the, addition of a 

1 q X. of lixivigte (alt; which may, be 
added gradually 5, if the ſolution appear milky, 
and defective, (ſhaking the veſſel,) till i it appear 
to have had its. due effect. 

This proceſs, with reſpe& to the firſt part, 
bs frequently practiſed for medicinal uſes; aud 
the ſolution was formerly in much repute, 
under the name of podeldhe: but it is ſeldom 
employed, at preſent, in regular practice. 

The ſolution of the ſopè of the fſentiaf oil 
is ſeldom. W we be Ce 
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Exyonimnnt XXXI. | 


2 ination of VINOUS. dpirit. with the fal ** 
rreticus, or neutral alt formed gf lixiviate 
Val. and the acid of vinegar. 0 852 


Take highly rectified ſpirit of wine: alt | 5 
add to it one ſixth part of its weight of te 


terra foliata tartari, or ſal diureticus, as 
prepared in Experiment I. Sect. III. Part II. 
and obſeryations on it. Let them digeſt 
for ſome time in a gentle heat; and the 


ſalt will be perfectly diſſolved, leaving only 


a _ Prong of fæces. 


4 


OB 8 E RVATION. 


This Ton one of the few ſalts, which ſeem tb 
7 ads with ſpirit of wine: for though the vo- 
latile alkaline, and moſt other kinds, be diſſolved 


in weaker. ſpirit; yet it 1s the water, and not. 
P 


the vinous ſpirit, which commenſtruates with 
them; as appears on the adding alcohol to 
ſuch ſolutions, which departs a proportiona- 
ple quantity of the falt ; and evinces, that in- 
ſtead of commenſtruatin g with it, they tend to 
render the water rejective of it. The tinctures 
pretended to be made of tartar, ſalt of tartar, and 
the tartar tartariſutus, or ſoluble tartar, are, there - 
fore, not properly ſolutions of the ſalts; but 
cither decompoſitions in part of ſuch falt, by 
M + | taking 
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168 EXBERIMENTS AND - OBSERVATIONS | 

taking from them ſome of their oleaginous 
matter; or of the ſpirit, in the caſe of the ſalt 
of tartar, according to ſome ; who imagine, that 
fpirit of wine may be gradually decompounded 
by the addition of freſh quantities of lixiviate 
alt through its action on the acid in the con- 
ſtituence of 1 it. But there 1s nothing hitherto, ' 
determined by adequate experiments, on this 


point, to give room to 3 any chin 5 0 deciſive. 
with ny to it. 


* 


11 XXI. 


Combination of vinous ſpirit with oil f ai 
: and its conſequential decompoſition. : - 7 


Take reQified ſpirit of wine; and 3 
into it an equal weight of ſtrong oil of 
yitriol: taking care, nevertheleſs, only to 
add a very ſmall quantity each time; and to 
let the mixture cool, as it will each time 
grow hot, before more be added. When 
the whole is commixt, after ſtanding at reſt 
for ſome days, during which time it will 
acquire a reddiſh colour, let it be put into 
a retort ; and diſtilled i ina ſand bath, with : 
A degree of heat ſufficient to keep the fluid 
in a boiling ftate, A limpid tranſparent 
: dul, reſembling the ſpirit of wine, will 
| riſe; 


ny 
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riſe; 3 and along with it, another of an oily 
light natufe but perfectly colourleſs: which 

1, nevertheleſs, combins with the other, 
as they commix in the receiver. After 
about eighteen ounces are come over, if 
one pound weight of each kind of matter be 
put. into the retort, or in proportion with 
reſpect to other quantities, the peculiar 
gdour of the fluid will begin to change 
into the ſuffocating ſmell, that attendg 
the burning of mineral ſulphur, or the 
diſtillation of vitriol: at which time change 
the receiver; but continue the diſtillation: 
and an acid lymphous fluid will riſe; which, 
after ſome time, will be accompanied with 
a yellow, reddiſh, or greeniſn oil; that will, 
at the end of the operation, be partly ſuſ- 
pended on the ſurface of the lymphous 
fluid; and partly ſubſide to the bottom, 
When the greateſt part of this fluid is come 
gver, the matter in the retort will begin to 
| Gwell in a black froth ; which, without great 
gare in ſuppreſſing the fire, will come over 

into the retort. It is, therefore, beſt when 
fy. ee can be no longer re- 
ſtrained 
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ſtrained without great hazard, to diſcon- 
tinue the heat and leave the remaining 
part of the matter in the retort: which, 
on its being taken out, will be a black 
matter, ſomewhat moiſt, and of a ſweetiſh 
four ſmell, reſembling that of ſugar of lead. 
Ad; to this matter, afreſh quantity of recti 
fied ſpirit of wine, as before, but in a leſs 
Proportion: and, the ſubſequent treatment 
being repeated, the ſame effect will follow; 5 
onty the ſpirit obtained wilt be more fra- 
grant than the-firſt, 
The black matter may . Oberwi | 
further analyzed, by putting it into a very 
tall body; and diſtilling it with a flow 
heat; in which caſe, oil of vitriol, ſmelling 
ſtrong of a ſulphureous gas, will come 
over + and a black dry pitch-like maſs, of 
à truly bituminous nature, will be left: 
which will, nevertheleſs, be ſoluble in ſim- 
ple ſpirit of wine; in the ſpirit obtained 
in the diſtillation from the oil of vitriol 
and ſpirit of wine; and in the ethereal oil 
which makes a part of that ſpirit : tinging 
tra" all of a reddiſh colour. The diſtil- 
| lation 
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tion of this matter is, however, very 
tedious; as, notwithſtanding the height 
of a very tall body, it is ſtill apt to riſe 

with a foaming ebullition into the head: 

and where, therefore, it is not required 
to have tlie bitumen in a pure ſtate, the 
analyſis may be equally: well made with 
the addition. of white chryſtalline ſand, 
previouſly waſhed, firſt in oil of vitriol, to 
free it ftom all impurities that are itapable 
'of being diſſolved in that menſtruum; an 
afterwards in water, to eleanſe it from, 
n pay t ery um then dried: in which 

: on the macher, than” by prevenüäng it, 
erwiſe; ſcarcely reſtrainable ebullition. 

This bituminous matter being Tommixt with 

lixiviate falt; and afterwards ſubjected to di- 
ſtillation, affords a reddiſſi Gil, ſimilar; in 
all reſpects, to that afforded by foſſile bitu- 
mens : or, being put into a crucible, and 
expoſed, witk the acceſs of air, to a burn 
ing Heat, it will firſt flame, then glow, for 
ſome ſhort me; and, at length, the other 
part being eonſumed, leave «mall portion 

of aſhes, or white earth, The. 
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The fluid which came over, compounded 
of the ethereal oil and ſpirit, is called ſpr- 
ritus vitrioli dulcis ; and by ſome ſprritus 
nuptbæ : and it may be further decom- 
pounded by the ſeparation of the ethereal 


dil from the ſpirit: which [muſt be thus 


performed. Add double the quantity of 
water to the ſpiritus vitrioli dulcis; and 
drop into them, gradually, a ſolution of 
pure lixiviate ſalt: and ſhake the veſſel 
briſkly containing the mixture : the oil will 
then be departed from the ſpirit ; and, col 
lecting together, will float on the ſurface, 
and may be then ſeparated from the ſpirit, 
either by decantation, through the means 
of a proper tritorium ; or bo diſtulation 
with a gentle heat! ?. 
The oil, thus . is chat kind 
commonly called ætber, or the ethereal ſpi- 
rit 'of Frobenius: and the remaining fluid 
will reſemble ſpirit of wine diluted with 
water; and is ſaid to vary from its original 
ſtate, only in containing more phlegm : 
but if it were more ſtrictly examined, than 
it appears to have been hitherto, it will, 
| maſt 
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na probably, be found to be different 
in other points alſo. : 
The groſſer oil, which 3 4 * — | 
after the acid lymph, is called by ſome © 
oleum napthæ; and is of the ſame general 
nature with the æther; having its fragrant 
aromatic odour, and many other of its 
qualities: but being much leſs volatile, 
and more heavy; and wantin 1g ſome other 
properties peculiar to æther: all which Va- 
riations ſeem to ariſe from that large pro- 
portion of acid in its conſtituence, which 
is apparent, by the efferveſcence conſequent 
to the addition of alkaline ſalts. It may be 
decompounded by ſimple ablution in water: 
repeated quantities of water becoming acid, 
on being ſhaken with it in a proper veſſel; 
and its quantity being proportionably di- 
miniſhed : but a more effectual decompoſi- 
tion is made by diſtillation, after the addi- 
tion of alkaline ſalts: only a ſmall propor- 
tion being then to be recovered. This oil 
may be alſo decompounded, as others, by 
combuſtion : flaming, when accended, till 
the whole be conſumed, | 
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e vl OBBAEADA DION: og: 
In the proceſs for the production of ether, 
given by Mr. Beaume to the academy of 
{ciences, and -republiſhed in a late work, 
which agrees, in general, with that of this 
experiment, as to other particulars, it is di- 
rected to mix the ſpirit of wine and oil of 
vitriol together; and to ſhake the veſſel : but, 
if this be done, there will be the greateſt ha- 
zard of an exploſive heat; eſpecially, if both 
the ſpirit of wine and oil of vitriol be perfectly 
dephlegmated, as he directs. For I have ſeen 
the accident happen more than once on the 
commixture of ſmall quantities : which have, 
on the ſudden addition of the acid to the vi- 
nous ſpirit, blown up in flame, to the danger 
and annoyance of the operatoo. 
The proportion of oil of vitriol, here directed, 
is not neceſſary for the production either of the 
ſpiritus vitrioli dulcis, or æther: but it is expe- 
treat, in order to obtain the greateſt quantity 
in the leaſt compaſs; and to produce the other 
phenomena after the #ther and ſpirit be raiſed, 
as well as to ſhew- more extenſively, the effects 
of the decompoſition of the vinous ſpirit. 

It appears, in the reſult of the experiment, 
_ that, by this treatment, part of the fpirit of 
wine is decompounded: the oleaginous ſub- 
| Nance, of which it is in part conſtituted, being 
| ſeparated from the lymph; and alſo. from the 
vegetable acid; as ſuch acid muſt be preſumed, 7 
from the analogical neceſſity of its preſence, 

as a medium of combination of the oleaginous 
8 „„ and | 


— 


by lixiviate ſalt, after the  diſtitlation of the 
zompound; formed by the oil of vitriol and 
ſpirit of wine, is eaſily explained: but the pri- 
mary decompoſition of the vinous ſpirit, by the 
oil of vitriol, in which the æther is originally 
ſeparated, is not cafily to be accounted for; 


lt, : which is the medium of this ſeparation, 
d not produce the ſame effect, on the 


the oil of vitriol with it, as it does after. A. 
late writer has taken upon him to explain this 
matter, by ſaying, that the attraction of the 
vitriolic acid, both on the oil and water, is 
the cauſe of the decompoſition; and that the 


æther is only vinous fpirit depraved, by being 


| robbed of part of the phlegm, which is necei- 


fary to its conſtituence in a perfect Rate. 


With regard to his accounting for the decom- 
; poſition on ſuch principles, he is certainly right, 
as far as regards what he ſays of the attraction 


of the oleaginous part by the vitriolic acid: 


but, with regard to that ſhare of the effect 
which he gives to the action of the acid on 
the water, I conceive he is miſtaken, as 
the attraction of the water, by the oil of 
vitriol, ſeems to have very little concern in 
the matter. For no ſeparation of the oil from 
the water is actually made, even by diſtillation, 

if the whole, which comes over, be ſuffered 

F be | . e to 
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and aqueous ſubſtances, to have a ſhare in th 
conſtituence of vinous ſpirit. The ſecondarß 


ſeparation of the æther from the. diſtilled ſpirit, 


as it appears a kind of paradox, that lixiviate 
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to commix; without the mediation of alkaline 
bodies; and he does not fo much as touch on 
the difficulty I have juſt mentioned, with re- 
ſpect to the reaſon, why lixiviate falts, added 
to tlie ſpirit which firſt comes over, or to the 
dil which riſes with the acid lymph; fhould ſe- 
parate the æther from the ſpirit, and the groſſer 
oil from the acid combined with it; and yet 
have no power to feparate them from the 
lymph, or the acid, in the original ſtate of the 
pirit, that is before the addition of the vitriolie 
acid. This may, however, be ſatisfactorily 
accounted for, by the change of the nature of 
the acid, which follows on the addition of the 


dil of vitriol, in the conſtituence of the ſpirit; 


and the difference of the kinds of combination; 
alſo,which are produced by it. For that acid, by 
its ſuperior attraction of the oleaginous parts of 


the ſpirit of wine, diſpoſſeſſes the original vege- 


table acid; and takes its place; making, however, 
no further decompoſition or change in the gene- 
ral combination: the whole of ſuch oleaginous 
part remaining yet in the form of a ſpirit, that is 
commiſcible with water. But the vitriolic acid, 
in this ſtate, being ſubject to be attracted by al- 
kaline ſalts, more powerfully than by the oleagi- 

nous matter, with which it is thus combined, 

quits it on their addition; and leaves it, conſe- 

gquently, free to reaſſume its proper form: which 
accordingly happens to the part, moſt perfectly 

exalted by the fermentation, producing the 
æther; and the other groſſer parts, the leſs 
volatile and heavier oils; and even ſome pre- 
I portion 


ech de SUBSTANCES: 
portion of fixt ſulphur, which is * bs: 
tie coal; but which was, nevertheleſs, be⸗ 
fore rendered volatile, by the combination of 
che whole together in the ſpirit of wine. This 


the combination ſubject to be dew 
y the addition of - alkaline  falts; 


of ſugar, tartar, and ſubſtantial oils; but- 
when mineral acids; or even vegetable acids 
by means of art only, are combined with any 


other ſubſtances, except phlogiſton under thoſe 


cireumſtances where mineral ſulphur is pro- 


duced, lixiviate ſalts always depart them, when 
added under the — proper for com- 
menſtruation. It is, therefore, conſiſtent with 
the properties of ſimilar bodies in other in- 
ſtances, that this difference ſhould be found 


betwirt the ſpirit, when decompounded with 


the ſpirit itſelf in its primary ſtate: as the ſame 
difference is found, in other inſtances, be- 
twixt thoſe bodies where the combinations are 
Vox. II. N made, 


oohſägsenee of the change of the acid, in 


It was not ſo before ſuch change, is to 
be uses untsd for, by the analogical properties 
ef ithefe bodies. For, in the compounds 
made by the operations of nature in the vege- 
table economy, the acid is, in many inſtan- 
ces, ſo combined with oils and earth, that it 
is rendefed either wholly neutral to alkaline 
ſalts; or, otherwiſe, it commenſtruates with 
them,” without ſuffering any ſeparation from 
the other elements; as in the © inſtances 


reſpect to its original acid, but regenerated, 
ag it were, 5 acceſſion of the vitridlic, and 
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= 178 EXPERIMENTS. AND: OBSERVATIONS | 
| made, by nature, of the. vegetable acids with, - 
of art, with either mineral or vegetable acids: 
and premiſing this principle, the whole of the 
phenomena, in that decompoſition of the ſpirit, 
by which æther is produced, may be ſatiaſae: 
nous ſpirit affords, therefore, that extremely e 
alted oil called ther, otherethereal oilof vacioug! 
degrees of a groſſer or leſs exalted natuxe, and. 
water; with ſome earth, either entering inte 
the conſtituence of the groſſer oil in the ſpicc 
or combined in its ſimple ſtate, with the oils, 
and other elements, in the general conſtituence 
| of the ſpirit; and ſhews, demonſtratively, that; 
* ſpirit, of wine is compounded of lymph ang oil; 
in various degrees of exaltation, from the, moſt; 
ethereal, that has hitherto been collected h art, 
to ſuch as is ſo groſs, that, being combined with, 
the vitriolic acid, it requires a yery great dagree 
of heat to raiſe it: and even then, moreever,, 
ſome part; will remain, which will not be:raiſed, 
by any heat of culinary fire; but yield darth;, 
an its incineration. It alſa;preſymptively:ſhewss; | 

that the ſpirit contains a conſiderable quantity: 
of vegetable acid: ſome agid being analogically 
oleaginous; matter ſo modified ; as to dommenee| 
ſttuate with water: but whether the earth-qb-. 
tained, be only a part of the leſs exalted oil qr 
be conjoined with the other elements by; their 
combined attraction, is not to be determined 
CFCCCCCCCC of onde, going pods ew Ts 
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ſuch 15 in 1 
ers e 81 oe Ns less 
eral EL 2 dig 70 | 
15 600 particalars, which ar 
oily, It of is Sejng Hor? aaa 
Jy jerefore; that #ther is only ſpirit 
che depraved, by the loſs of ſome part of the 
ary to its conſtituence, ſeems, there: 
e, very inadvertent: for allowing, that the 
rence of ſpirit and æther, lay Sly + in the 
privation of the water, which, with reſpect to 
their conſtituence, is not, however, the fact, 
finnee æcher, according to this gentleman's own 
prinicix les delivered in other places, muſt be, 
allo, deprived of that acid which he makes the 
| conftant medium of ſuch combinations of olea· 
| | matters with water; yet the eſſenti 
the qualities being changed, and the 
fübſfance rt ale 10 Tſe roduced 
ii the change, with ano ther diſtinct ſpecies, 
LE certainly an improptiety to call Lauck 
fubſtance, ſpirit of wine degenerated by the 
$ of its phlegm, or half decompounded; in- 
fel of faying, that it is, an ethereal oil produced 
the decompoſition of the ſpirit of wine. 
Ether, indeed, is ſo far from preſerving a middle 
nature betwirt ethereal oils, and vinous ſpirits, 
in the view in which this gentleman conceives 
the matter, that it Web i in the extremeſt de- 
rec from ſuch ſpirit; 15 evidently _ 
leſs 


is * 
) 
Si: 

Re 

7 

. : 
5 
* 

1. 

105 

1. 

{4 
I 
It! 

"7 
Tj; 


. DI A 
5 D 2 
—— 2 3 
LE” 


— on 8 — % 
— — — BOL) Shoges. 
.. . we een. 
— 


— ——— — 
—— _— 


180 ExpraiManTs AND OBSERVATIONS 
les water than any other known oil: for if, 
as he himſelf fays, ſpirit of wine is a com- 
pound of oil, water, and acid, and that the 
| water is the heavieſt principle in it, the ther 
being much lighter than any other oil, mul 
be S concluded to contain leſs, | and 
not more water; and, conſequently, to'1 recede 
further from the nature of ſuch 35 t, when 
its difference from oils is placed in their having 
a larger proportion of water in its conſtitu 
Mr. Hellot, in ſome experiments and ob- 
ſervations on the W of ther, has af- 


#+ 44 


will be heater & or Meer, and ies f 75 
wiſe, with reſpect to colour, N the 
proportion of oil of vitriol added to the ſpirit 
of wine: being boyant on the water, and 00 
Tourleſs, when the quantity of oil of vitriol is 
leſs than one third of the weight of the ſpirit 
of wine, —yellow, and diſpoſed to fink hex 
it is half, —and greeniſh, and actually ſubſid- 
ing when it is Xa" But this is one of thoſe 
hypotheſes, with which the memoirs of. the 
French academy of ſciences abound, that are 

retended to be founded on the experiment of 
oh promulgator ; - but which, when ex 
experimentally by others, will be found to be 
groundleſs. 

He has aſſerted, alſo, that we quantity 7 
this oil may be augmented, by addin 7 
ſubſtantial oil to the other ingredients, — 
the diſtillation, , In the N of A or 

four 


doo VEGETABLE SUBSTANCES. 181 
four ounces to two pounds of the ſpirits, and 
dil of 'vitriol, and that it may, likewiſe, be 
prevented from coming over at all in the di- 
ſtillation, by the addition of dried potter's clay: 
the ther and ſpirit continuing to riſe to the 
laſt without it. The world is greatly obliged 
to that ingenious gentleman for this improve- 
ment, and manner of conducting the proceſs, 
which, when this addition is made, he directs to 
be. thus. Let the quantities be one pound of 
pen of wine, eight ounces of oil of vitriol, and 
four ounces of dried potter's clay, or in pro- 
portion, to be digeſted together for three or 
four days; in which time, the mixture does 
not turn reddiſh, as when the potter's earth is 
omitted. Let the diſtillation be then made, 
in a ſand bath, with a moderate heat; and 
continued, as long as any thing can be 
raiſed, with this degree of heat. The æther, 
remaining ſpirit, and phlegm, being thus 
brought over, and continuing mixt in the ſtate 
of a ſpirit, a tall glaſs body, with a head made 


in one piece, in the top of which is a hole, 


mult be procured : and, the fpirit being poured 
Into it through the hole, the hardeſt well water, 
that can be obtained, muſt be alſo added, in 
the proportion of twice or thrice the weight 
of the Hirt; and, if there be any appearance 


of acidity in this ſpirit, from its taſte, two or 
three drams of lixiviate falt muſt be added. 
The æther muſt then be diſtilled from the wa- 
ter and ſpirit of wine, by a lamp heat; and 

will aſcend like a white column, through the 
Eu, "EY fluid, 


4 * 2 * a 
2 : * Y wy 
F . e _— 
K * 
. by Sk I: *+ "ge => * . * ** 
* e — — 8 * pew Ig © 485 wht > ol 


82 EXPERIMENTS. AND. one __ 
K as long as any remains... H 
fect ſeparation of it vm the 1 | 
e put into a long bottle, with an eq Jo quan- 
tity of hard well Water; and 4 Won be. well 
| ſhaken, The mixture will, „ appear 
milky; but the æther Will on 5 rate, an | 
float on the water ; with which it £ yl no we 
admit of any union ; but may . arated by 
a ſyphon. This experiment 1 3 , Hellot's 
lluficates the explanation, before given, o of t the 
manner of decompoſitio of the ſpirit of wine 
in the production oF) =ther : fer the alkaline 
earth in the clay commenſtruates with the com- 
bined oil of vitriol, and oleaginous ſu rn va of 
the ſpirit of wine; of which oleaginous ſu 
| the greater part is ſo fixt by it, that it will M 
riſe, as otherwiſe it would, with a moderate 
heat: but the moſt exalted part, that forms the 
æther, being extremely volatile, the degree ol | 
attraction, it has with the acid and earth, is 
not ſufficient to reſtrain it under the action of 
heat. From theſe reaſons, neither the groſſer 
oil, nor the acid, combined with the zther, 
are brought over, as in the other experiment : 
but the æther may be freed by ſimple 18 
tion, and ablution in water, w ke the proceſs 
ſucceeds perfectly, without the addition of lixi- 
viate ſalt; though it is neceſſary in the procels 
where the clay is omitted. 
The proceſs. of this, ex eriment, 1 thr, 25 
regards the e of the oll of yitrio 


04 "ON VeerrAgte SunsfANnces. © 18 
vittioli duleis for medicinal uſes, 55 
frat for the preparation of Vi gens 5 Ms 
of vitriol: which is a compound of ſpirit, 
with the effential oil of mint, and os green 
colourof the blades of corn; or of ſome other 


8 capable of imparting it to this mixture. - 


's drops arg allo nothing more than 


tus vitrioli dul repared in the manner 


bay 


oil OR ; 4nd combined with 

_ napthe. The ion of oil of vitriol to the 
95 of ee that caſe, is one third, 
ourth, fifth, or even ſixth, of the acid, to one of 
the ſpirit: and che proportion of the oleum nap- 
thæ to the ſpiritus vitrioli dulcis, is ſix drops 
of the oil to one ounce of the ſpirit. The 
part « of -this proceſs, which regards the further 


preparation of the æther, is alſo now became a 


part of the pharmaceutic chemiſtry; being ad- 
mitted to have a place in ſome authoriſed Phar- 
macopeias: but it is not, as far as I know, ap- 
plied to any other 48821 unleſs i in an * 


riesen view. WO! 


l EX TERIM ENT XXXIII. 


ce of vinous ſpirit with ſpivit — nitre, 


aud the conſequential decompoſition.” 


WR 5 
* Flore as in the foregoing experiment: 
only ſubſtituting fuming ſpirit of nitre for 


oil of vitriol; changing the relative propor- 
0 to Sight parts of the ſpirit of nitre, to 
* 5 * 7 1 | one 


ment, but with a leſs pr proportion of of 
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184 EXPERIMENTS | AND: OBSERVATIONS 
one of the ſpirit of wine. Or add the ſpirit 
of nitre, to the ou of. wink 1 in an equi a 1 
bottle, or - phial, very the fropts, and 
letting it ſtand for about a fortnight, an 
ethereal oil, limpid, and almoſt colourlefs] 
will be found floating on the ſurface, in the, 
proportion of about a ſixth part of che 
whole. This ethereal oil being ſeparated 
by decantation, and freed from the acid 
contained in it, by dropping gradually into 
it a few drops of the ſolution of lixiviate 
falt, will greatly reſemble in its qualities the 
æther obtained by the decompoſition | of 
vinous ſpirit, through the means of the oil 
of vitriol. Or the oil may be ſeparated from 
the remaining ſpirit by diſtillation. 
OBSERVATION, - +4 = 
In the firſt part of this experiment, the fame 


appearances will not occur, as in the pr receding. 
For that which correſponds with the oleum 
napthæ will riſe before the ſpirit ; and the whole 
will be free from the gas-like ſmell mixt with 
the fragrance; which fragrance will here be 
moch greater alſo; and the reſiduum will by 
ſpirit of nitre not chan ged but by dilution: or, if 
the ſpirit of nitre be Arras — the proportion 


o * 
» 


added, do not exceed one. third or fourth, the 
whale 


{ 


| 
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whole will come over without any refiduum, 
The late-writer above mentioned has, hone 
aſſerted, that a thick cy: remains after the 


diſtillation, which he ſays was found by Mr. 


Pott, to yield on re- diſtillation, by ſtronger 
heat, an acid liquor, and ſome drops of an 
empyreumatic oil; and a black ſhining charred 
matter. But ſuch reſiduum, when found, muſt 


be attributed to the impurity of the ſpirit of 
nitre; which, being prepared by means of green 


vitriol, or oil of vitriol, generally contains ſome 


proportion of the vitriolic acid, till purified by 
— of ſilver: and if, as I preſume it might 


moſt probably be, that, which was employed 
in the experiments that have given ground 


for this aſſertion, was in ſuch ſtate, it gk 
neceſſarily occafion theſe appearances. But if 


the ſpirit of nitre be pure, and the ſpirit of wine 


highly rectified, the whole will come over in- 


 ticely, when they are combined in due quanti- 
ties: as I have ſeveral times ſeen, when 


or forty pounds weight have been diſtilled in 


the ſame retort. - 
The ethereal 0 produced by the meer com- 
mixture of the ſpirit of nitre, and ſpirit of N 
is in ſome degree analogous, as to its 


ral nature, with the naptha obtained from proc 
vitriolic acid and ſpirit of wine, by diſtillation ; 


but, nevertheleſs, from the whole of its qualities, 
particularly its lightneſs, and volatility, it may 


be eſteemed of a middle nature, betwixt the 


naptha and æther; and being freed from the 
700 combined with! it, by the addition of lixi- 


viate 
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_ viate falts, will afford an æther ſimilar to that 
of the other. Tze action of the ſpirit of nitre 
on the vinous ſpirit, in the production of this 

oil, is the ſame with that of vitriolic acid before 
ined: the ſpirit of nitre, by its ſuperior at- 
traction of alkaline bodies, expelling the vege- 
table acid before combined with it: and the 
reaſon why the oil, in this caſe, ſeparates from 
he rennining fluid ; and floats on the top of it; 
(which is not found in the other,) is moſt pro- 
bably owing ſolely to its ſpecific gravity; w 
diſpoſes it to riſe before ſuch a proportion 01 
the nitrous acid be combined with it, as would 
render it, both by the addition to its gravity, and 
menſtrual dil] fition, commiſcible e wich the 
water. For if, after it has thus collected in a 
ſeparate body on the ſurface of the other fluid, 
n be ſuffered to continue there for ſome time, it 
will gradually appear to diminiſh in quantity: 
and be at length all taken up again by the other 


 Hiuid: and this will happen even in a ſhort time, 


they be frequently commixt by ſhaking; 
which brings the oil more effectually in con- 
ta@ with the acid. The oil may, neverthe- 
lefs, be again recovered in the form of æther, 

either by nnen or the en of lixiviate 


1 ExygR1M EN T XxXXIV. | 
* Combination of vinous Hirit with ſpirit of ſalt. 
Proceed as in Experiment XXXII. as far 


As the den mirturet and firſt diſtilla- 
don; 5 
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8 only ere e of Galt for : 


Euch oil of Yitriol. 


* 


8 nt en 2. "hs 
LOO Fug of this combination are not cor- 


G to thoſe of the vinous ſpirit, with 


dil of vitrol, and ſpirit of nitre: for neither the 
fragrant ſmell, nor decompoſition, are the conſe- 
quence of it: and this is probably cauſed by the 


diluted ſtate of the ſpirit of falt; which, from 


its fuming qualities, when in a more concen- 
trate ſtate, 155 not admit of its being freed 
from the phlegm, in ſuch proportion as > would 
render it 5 5 e of acting more N on 
the vinous ſpirit. This proceſs is, ther oy 
feldom Bled at preſent, but as an i 
ment, though it has a place in the harma- 
. copeias, AN roduce being called i in 

the n alis marini duldis. 


ExyrRIMEnT. XX? RES. 
| Combindtion nation of vinous ſririe wit vinegar, 


Proceed as in Experiment XXXII. as far 
as reſpects the commixture, and firſt diſtilla- 


tion ; _— fabſtitutin ng N for the oil 
e 1hiirs 


n ee OrenxvArr r 
The vi ur has yer ll eſſe, chars ir 
& ſalt, on the vinous ſpirit ; and it can Foy 
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188 ExPERIMENTS AND' OBSERVATIONS 
be decided, whether menſtrual combination, or 
meer commixture, be the reſult of putting them 
together: though, from the conſideration, that 
the vinegar is raiſed in the diſtillation, in a 

reater proportion, than is correſpondent with 

s volatility, comparatively to that of the ſpirit 
of ſalt, it may juſtly be preſumed that there is 
ſome menſtrual union betwixt them. The not 
acting more enn on the vinous ſpirit may 
be accounted: for in the vinegar, on two prin- 
ciples : the firſt of which is, its being unavoid- 
ably in a very diluted ſtate ; the other its not 
being of a rank, in the ſeries of attraction of acids, 
fuperior to the acid which is a conſtituent part 
of the vinous ſpirit: as that is either the ſame, or 
of a fimilar nature; and, conſequently, has ne 
power to effect ſuch a decompoſition, by depart- 
ing the conſtituent acid ; as 1 "das in the caſe 
of the vitriolic and nitrous kinds. W 

This operation, therefore, is ſeldom practiſed, 

unleſs where it is made a part of the proceſs, in 
the counterfeiting French brandy, by other vinous 
ſpirit; in order to which it is ſometimes uſed, 
along with other ingredients, fome proportion 
of coaly matter being left in the retort. 


ExEIN INT XXXVI. 
Decompoſition of vinous ſpirit, by combuſtien. 
Take alcohol; and, putting it into a deep 
veſſel, ſet fire to it; and place under any pro- 
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per veſſel” (ſuch as is uſed for the diſtillation 
of ſulphur) where the vapour: produced may 


be condenſed. The alcohol, * of due | 


ſtrength will intirely flame away; leaving no 
reſiduum: and-ſuch-part of the vapour, as 18 
_ condenſed, will be found to be meer rat 
with a an empyreumatic t taſte and ſmell. 


oss ATION + | 8 
This ee determines, r 1 tick 


wine is compounded of phlogiſton, a a lar 
proportion of water; and if of earth, only in ft 


quantity as the phlogiſton may 5 volatile, 


by a ſlight degree of heat, even under the de- 
compoſition that the ſpitit of wine ſuffers in tlie 


combuſtion. The de experiments evinced 
demonſtrably, that the phlogiſton exiſted in the 


itit, combined with the proper elements for 


forming ethereal oils; with which it was com- 
P unded into ſuch dil, under var ious circum- 


ſtances; as appears from the groſſneſs of ſome 


parts, and the exalted ſtate of the others, obtain- 
ed by the decompoſition, and preſumptively, 
moreover, of ſome proportion of vegetable acid, 
which is the medium of combination of the 
oil with water ſuperadded. 1t eros Fogg 
This experiment ſhews, that beſides: the 
- phlogiſton and acid, a large proportion of water 
enters the conſtituent parts of vinous ſpirit; in the 


malt ee ſtate, But this'is not Pee. 
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harly eſſential to che nature of ' ſpirit of wine 


for eſſential oils, when burnt, afford alſo a 
ſiderable 1 Water; nich —4 


ce 
to be a general principle or conſtituent of bodies 
of: this kind; eee 


* Hail and thin conſiſtence. 1542 * 


Exvuirmant K 8 ber g 


1 of the anomalous ſpirits of AS 
by diſtillation; IRE: in wn eee of 
1 Fapper- mimt. "OP, Ke DAT 
Take dried” beten met, 10. r in 
the proportion of two ounces to a pint of 
water: and, having put them into an alem- 
| bic of any kind, diſtil off, with a gentle 
beat, as much as can be raiſed, Without 
danger, that the herb may burn to the 
veſſel. The fluid brought over will be the 
anomalous ſpirit of the ROT. matter cons 
85 biet will; water. ee „ 


1 


eie b 
By the fame means, balm, penn 

worm-wood, angelica, and 
afford . ee ſpirits; but wi 
perties, with reſpec to taſte, — 2 and) me- 
dicinal operation, But there is one kind of this 
pit mentioned before in the general obſerva- 
tions on the part of vegetables, which has 1 
pptuliar — and is found of a ſimilar na- 
| ture, 


ON VEGETABLE. Supra 88s, "YL 
) ˙ Along Mk. 
as ĩt is to be obtained moſt copiqully from the 
leaves of lautet and, alſo, in a les Reef | 
cherries, and, of f peaches, and other fruit 5 20d 
ſeveral more parts of various vegetables. TD 
ſpitit is of an, extremely deleterious nature, 
when, not in a diluted ſtate: that; precured fon 
the leaves of laurel, like —— 
almonds obtained by diſtillation, with -which 


it has the greateſt affinity in taſte and finely - - 


inſtantly killing dogs, or other large animale, 
vhen taken eyen in a ſmall quantity. 15 . 
The ſpirit, that may be thus: ſeparated f mm 
the parts of vegetables, ſeems to differ fro 
eſſential oils in nothing, but that there is ſypes- 
added to them ; wa other fabſtance, whialy 
ſerve. as a medium te combing zach oils wich 
thay afford thoſe ſpirits. copigully, the, efſen= 
tial, oils are either not to be obtained at; ally 
| 2 +; ſmell quantity. But this ſuper- 
added body is nevertheleſs fo, united ta them 

from the tinne of their original ion 
as not to admit of any ſepargtion from them! 
without the —— of the eſſential oil 
itſelf atſo. This. mediating ſubſtance may be, 
analogically, th, the formation of vinous ſpirit, 
concluded to be the vegetable acid combined. 
in the more volatile kinds, With. a leſs proper“ 
tion; of earth; and, in the more fixt, with a 
greater (even  ometirnes, ta dhe degree that 
produces a * 8 W 01 

> 81 3 : divid 
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divided into two ſubgenera, the -volazgle,” 
which as we ſee below, like that of pepper 
mint or laurel leaves, will riſe in diſtillation 
wich the water; and the more fixt, which like 
thoſe of galls, and tea, will endure a conſider- 
able heat without riſing. There is, indeed, 
beſides theſe, ſome proportion of ſpirit of this 
kind to be obtained from moſt parts of vege- 
tables, that yield eſſential oils copiouſly : as we' 
ſee in the caſe of the ſeeds of dill, and many 
other kinds; in the peels of oranges, lemons, 
and the other fimilar fruits; in Jamaica per; 
in cinnamon; and in many others: but the 
irit afforded by the parts of plants, thus 
ounding in fragrant and aromatic oils, is 
neither, — the quantity or quali- 
ties, like that afforded by the other kinds defi- 
cient in eſſential oil. The yielding either the 
one or the other, appears indeed to be in gene- 
ral a diſtinct characteriſtic property in the 
plants: and, it is probable, that the ſpirit, ob - 
tained from thoſe abounding greatly in eſſential 
oil, is only ſuch oil exiſting in its original ſtate; 
but combined accidentally with the water, in 
the operation by which it is ſeparated from the 
plant, either, when found in that which is raiſed 
un the diſtillation, by the odorous ſpirit pre- 
viouſly attracted by the water; or, when found 
in the reſiduary water after the diſtillation, by 
the acid or ſalts imparted to the water; and 
not originally combined in the plant, with that 
which is the medium of its combination with 
the water: Care ſhould, therefore, be . 
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the. eee, on experiments regarding 


955 kind of ff irit, to diſinguiſl h, as far as may 
? ie Kin which ! is the conſequence of the 


ſaute: of the ſulphureous bodies in the plants 


themſelves, from the other kind, which is the 
reſult of an accidental union of the eſſential oil 


with the water, in the operation, 'by ſome ad- 
ventitiqus medium; which, though it might be 
imparted to the Water, by the ſame vegetable 


matter in Which the oil reſided, was not yet 
e in a ſtate of combination with the oil, 


4 
FF . 


ae eee 


hee of* reſins from itbe Parts of vegetable | 


by liquefaction through heat, 


= %. 
a 8 
1 5 > * 
84 , 


Tele ſound pieces of old fir, or pine, trees, 
4 a proper ſize; and put them into a large 
earthen body pot, with a narrow neck, fill- 
ing the body or pot ſo, that the pieces may 
bind each other. Let it be then placed in 
any kind of furnace; or oven, where the 
whole of it may be heated; being fixt in 
ſuch manner, that the mouth of the neck 
„das to 


mäy be depending in ſuch mannei 
ſuffer any fluid to run freely out dom the 
cavity of it; a proper veſſel being placed, 
as a receiver, to catch what may be diſcharg- 


ed. Let as fire be then gradually raiſed in 


delt Vor. * * the 
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the furnace: and the refinous and balſamic 
parts will be liquefied; and run from the 


Pot into the receiver; but great care muſt 
de taken not to ſuffer the heat to exceed 


the due point, that will make the reſin flow. 


When the liquefied matter ceaſes. to come 
freely with this degree of fire, remove the 
veſſel ſet to receive it; and, having put another 
in its place, raiſe the fire; and an aqueous 


vapour will riſe, and at the fame time the 


remaining part of the reſin will flow out; 


but burnt to a black colour: and when this 


ceaſes to flow, the receiver muſt be again 
changed: after which, by augmenting the. 
heat to the ſtrongeſt degree, a yet more burnt 


| kind will be obtained. The matter thus ob- 


- tained in the two firſt veſſels will be in a 


middle ſtate, betwixt balſams and reſins: 


but, being evaporated in a proper pan over 


te fire, or in a ſtill, with or without water, 


will attain the hardneſs and dryneſs of reſins. 


The firſt kind, when obtained in this man- 


on 4A 


ner from fir, and ſuch other, trees às afford 
it copiouſly, is not any otherway diſtin- 
gulſhed than by the i: n in:; 
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me ſecond kind, while in the unctuous ſtate 
in which it is ſeparated from the wood,” is 
called rar: and this kind rendered dry by 
evaporation, and alſo the laſt kind, as it is 
3 lines from the wood, are called pitch.” 


"Oran ran 


„ Reſins are, alſo, obtained in a native ſtate from 
any plants, of which the balſams, exuding, ex- 
Hale the heat of the ſun to a dry ſtate.” * hey 
are, alſo, obtained by the artificial evaporation of 
balſams: as is conſtantly practiſed, in the way of 
diſtillation, on turpentine, for procuring the 
eſſential oil; when the reſiduum left is a reſin 
of the ſame nature, as that obtained by the 
proceſs of this experiment; except, that if 
(as is now generall done,) water be put to the 
turpentine, the | will be more white and 
firm, than that ſeparated from the wood by a 
eater degree of heat, as in this experiment, 
| Thich | is unavoidably neceſſary to be 
This proceſs is performed in Germany, and 
dther countries, for the production of reſin in 
| 1 great quantities: a large kind of oven, 
a proper trough channel, leadir 3 it 
to a large receiving veſſel, being uf: 


of the body or pot in the experiment; 0 0 
large furnace being built round the oven to ſup- 
ply due heat to the wood put into it. The con- 
verſion, by evaporation of the balfamico-re- 


finous matter, firſt flowing, into hard reſin, 2nd 
| Or | of 
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of the tar into pitch, is made in large kattled: 
but might, with much greater advantage, be 
done in the way of diſtillation with water; as 
has been practiſed here on tar purchaſed for that | 
end; — by this means, a very conſiderable 
quantity of the oll of turpentine would be ob- 

tained, even without ogy irin 8 any ED | 
| rectifications. | 5 
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e ation of. re 2 # rom. other e 
ſubſtances, 10 means of vinous Mik. Sb 


To T7 


Take the matter, containing the — ap 5 
and, having reduced it to the ſtate of 
a groſs powder; or, if of a igneous tex- 
ture, to that of raſpings, or ſhavings ;. put 
it into a proper circulating veſſel; and you 
to it as much rectified ſpirit of wine, as 
will riſe two —ũ0 or. three inches above i. 
Place then the veſſel in a gentle heat of 
ſand, or the balneum; and let it remain 
there for ſome. time, ſhaking it at proper 
intervals, The reſin - will, by this means, 
be diſſolved in the ſpirit; and ſeparated : 
from the other vegetable matter: from 
Which, being freed, by filtering the ſolu- 
95 theaugh ones: it * be reduced to 


a dry 


o VecerTABLE Sprspahess, 197 
A a>dryoobering ſtate, by eyaporation in bal- 
dy or " n other gentle heat. 


. 
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| In Uis k manner, thoſe reſins, which are ſo- 
. Inble, may be extracted by vinous ſpirit from 

the root, bark, wood, or other: parts of vege= 
tables: and, may be either retained with ſuch 
ſpirit in the ſtate of a tincture; or ſeparated from 
it by the ſubſequent evaporation., This pro- 
Teſs is frequently practiſed for medicinab views: 
but rarely for any others, unleſs in, 8 of 
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1 F reſins from parts of 3 


off Wen of the A of alain elt. 


Take the matter from * the reſig 
Is. 6 to be extracted; 5 and, having reduced 
it to the ſtate of a powder, Hor, if of a 
hgnegus texture, to: that of raſpings or ſhave 
1 155 1 put it into a ſolution « of fixt or volatile 
Alkaline ſalts : and let the mixture ſtand i in 


1 
124 „ 


A warm place for. ſome days. apy - he. : reſin 
will be diſſolved; 7Y and , may be ſeparatec 


4 
11 190 


from 15 Dae „ if of volatile alkaline 


ſalt, by evaporation | only; 55. but. if of fixt 
alkaline ſalt, departure allo 1 is neceſſary; 
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which may be thus made. Add to the ſo- 
lution, very gradually, diluted oil of vitrioly - 
ſo long as any efferveſcence ſhall appear, 
on the addition of a freſh quantity : by 
which means the alkaline ſalt, being neu- 
tralized, the reſin will be departed and pre- 
cipirated. The ſupernatant fluid muſt then 
be poured off as far as may be, without 
loſs: of the reſin; and a freſh quantity of 
very clean water put to it: which muſt be 
ſeveral times repeated, to waſh away all the 
ſalts. The remaining fluid muſt be then 
ſeparated from the matter, by means of 
vs hs through paper covered with lin- 
: and the refin, being oollected from 
5 1 of the linnen, and put into a 
ſmall cup, may be dried in balneo; or by 
any other gentle heat. 
In many caſes, reſins are not to be ex- 
tracted from the other vegetable matter 
with which they are compou nded, without 
the aid of heat ; it is, therefore, neceſſar 
to boil them in a ſolution of lixiviate falt? 
| and, in ſome inſtances, they even reſiſt all 
other ſaline menſtrua, but the ſolution 5 
the ſal —— | 


Obes: 
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OssERVAT ION. 


che means of ſolutions of alkaline falts, 

105 of thoſe coloured reſins, which are not folu- 

CO ſpirit, may be ſeparated from the 

E of vegetables: and not only all the other 
„% 

| nfs pry —_— the Ligneous 


and rigidity to the conſtituent 
parts of plants, may be 

n een ofthis pertains Ws. 
2 bene , purpoſes of this 
=_ few 1 ces, for TE OS. 
the other is rarely performed, 'unels in 4 


e view. mo 


| RaraninznrR XII. 
Combination of refins with ſubſtantial oils of 


Nr 


"Take ; any 3 fubſtantial oil; = 
having put it into an earthen pipkin, or 
other proper veſſel, ſet it over the fire ; 
where add to it gradually, as it grows hot, 
the reſin intended to be combined with it: 
which ſhould be previouſly powdered. Stir 
the mixture with a tick : and the. reſin. 
will be perfecuy diſſolved, : 


04 
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© OBSERVATION. pr, 
It is not, nevertheleſs, all reſins that can be 
NY diſſolved in ſubſtantial. oils, though the 
terebinthinate reſins, gum, lac, ſeveral of thoſe 
kinds that go. under. the name of the gums 1 
mi and copal, and many others, may. 
This operation is frequently, pradtifed for. the 


preparing. drying oil for painting; for the com- 
poſition of varniſhes; and, with the addition 


of wax, for forming the matter for covering 
dil and. cere- cloth. It is glue l dons 
alſo, in the compoſition of plaſters and u 

guents, for chirurgical uſes; but rarely 4 
out the combination, alſo, of other Age 


FRF 
ExPERIMENT XIII. „ 


Combination of refins with ae . See. 
Experiment XVII. 


EXPERIMENT XIII. ; 7 


Combinat n , refins. n vinous . 
Ser nen XXIX. 
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ExeenIMENT. XLIV.. 1 


Combination of reſins with the bau, 1 
f | n ed b!,.05 doit. 


Take the 1 to be diſlalyed ; 3, 4 "and, i 


having groſsly powdered it, "I it in- 
to 


to a ſolution of 3 falt Z an place 
it in a gentle heat for "ſome time: or, in 
the kinds where that is not effectual, 
the mirture till the combination be 8 


nn 


The reſin, thus diflolyed, may be rer ſepa- 
* from the. ſolution of 3 ſalts, 


moſt inſtances, by the add tion of any aid i in 


the proportibn that will duly neutralize” the 
alkaline” ſalt: or by the ſolution of alum, the 


earth of which being departed, will attgact 


thoſe reſins, and precipitate them alo ong. 15 


itſelf; that mig ht, c eri remain combity 
Wicht the Glutkdh ef the nedtial Gals,” gane by 
 the-alkaline ſalt and the alpmy 2 11) dy 7 
The operation of this, experiment is ſo 


times practiſed on "the reſin. contained | * 


woods, and other various vegetable matter, 

for dying, and the preparatipny of pigments ; 

as, ben on ſome few occaſions for 
es. 
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Erzi XI. VI. DTT 


Dinette of rein by beat, on the priv= 
| Ciple incalgſcence ; exemplified 1 11. Ws 5 
4 the refin of err . . 


a 1 
F 3 (3 


Take common reſin ; and, having put it 
Into a retort, diſtil it in a fand bath; and 
an ethereal oil will be raiſed at firſt, of a 
more fluid conſiſtener, and yellow.; and, 
afterwards, of à thicker confiftence, and 
reddiſh brown colour; a ſmall proportion 
of acid lymph riſing during the whole time. 


If the fire be gradually augmented, nearly 
the whoſe will come over, e 


-Ons ener 


| 0 aber reſins, being 1 | 
the fame manner, afford the ſame ſubſtan⸗ 
ces; but in different proportions : and many 
are not, like the common reſin, volatile, as to 
z ae proper of can rere but lan 
er proportion of coaly recrement. 
ration is never ptactiſed, but in 
3 unleſs for the ſeparation of eſſen- 
tal oils from ſuch reſins, as have an aromatic, 
or other fragrant odour : or on Benjamin, for 
| the pho. IE of the peculiar — * 


- 


e anne gary there will be bee 


to treat more explicitly below. - 


wh Ex PE RIM EXT un. 5 


ee, of "refins by bear, on the ne; 


other kinds, 
portion of ethereal oil, will not ſupport a 
burning ſtate, till they be diſfipated; but 


* combuſtion. 


Take reſin of any kind; and, e 


accended it, in ſuffer” it to burn with the 
accels of air: and 
allied to that obtained from turpentine, it 
will be diffipated in flame, and vapour; 


leaving Little or no aſhes: but there are 
which containing a leſs pro- 


wat 


will leave a conſiderable recrement: which 
ſubjected to the action of exterior heat, the 


air being ſuffered ta have acceſs, will leave 


deen een 


8 [an jo over. a : er of 
operation 12 ſeldom” bon 


if it be the kinds 
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Method pf obraining balfams from the . 
1 hel Med them. 8 


Sy & % 
* * 1 \Y x 7 J N 
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Make incifibhis) in the depending parts of 

| the bark of, the turpentine. tree, larch, pines, 

and other trees, 5. affording balſams, and 

So place a proper veſſel under them to receive 

the balſam, as it flows from the woun ds. 
| But the veſſel ſhould be of ſuch form, „ that 
the 1 matter contained 3 in it may be ſecured 


2 11. of 


from the hegt of the ſun, which would, 
therwile exþale the eſſential, oil contained 


in the  ballam, before a een qu antity 
be Falle t TELE 1 


iin ST md 192544 J Ito 
a aa ame de i 


* wh kinds 8 trees afford nn Wihheit 

ditifien of che bark; and ſuch are collected 
from them. But the quantity, ſo obtained, 
is ſmall : and f what thus eudes be not ta- 
kem ftom the tree while freſh; it is ſoon in- 
Ipiflated by erxhalation; and loſes its proper 
Halſamic conſiſtence. It is, 2 by 
means ſimilar to thoſe directed in this experi- 
ment, that turpentinę, as well the more valu- 
able, as the common kind, are procured ; = 
oy 4 ſome of a coarſer kind, and more reſi- 
4a nous 


14 
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nous conſiſtence, are procured by heat in the 
manner deſcribed im the . on Ex- = 
0, . N 4 


1 i 6 en ge WJ 
0 . eee ALIX. 155 
Combination 5 2 native 50 r with ſpirit of 


Ek / ihe; 4 28 


ts 


ud 14 155 124449 . 9013 Tie 401 12 1149 
Take reQified ſpirit of wine; an dq add 
to it an eighth or tenth of its weight . the 
balſam to be combined with it. Set them, 
contained in a proper phial or bottle, in 
a ſand heat; and let them ſtand there for 
ſome time; frequently ſhaking them toe? 
ther. The un will be diſſolved ; and 


8 the feces, if Hs be any, by — — . 


Qss xx VAT ION, Ni beo ut 
hee = hr the more fluid balſams may be 
inſtantaneouſly diſſolved i in ſpiri of wine, ” | 


meer commixture without heat: but | 
as the turpentines, can . ſcarcely — 
diſſolved in it by any means; and require heat 
to effect that. be, 7 of: combination, which 


practilgd = for dee bel £ 


ut = ly nd EN: 
or other in gredients, to 


2214 


” ſpirit of wine. 


riment XLI. for tlie cottibination of refins 


* 


* 
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Combination 7 native — with div; 4 


aw 


Proceed as. in the 198 1 ing exper . 
only ſubſtituting the ethereal il for the 


ee ET s pt 
This is ently practiſed for the 5 
* 9 5 combinations of reſins with ethereal | 


Exenk then ww: II. 


Combination” of native bellen with Jun 
due al. 


Proceed in the manner directed! in Expe- 


with. ſubſtantial; oils : only et the 
batfarn- for the reſid.. 


one * arion. 


i: K 


N — serrane " wap 
3 75 775 nega 


Reer v7, 5 i. 


— of. bajſams by beat,, on the piis- 
pw, of Brees 33 enen in le 


Take e . Wel Ba 
it in an earthen pot, till it be fluid, pour it 
into a retort : of which it may fill two 
thirds. Place the retort in a ſand bath; 


U. 


and, having luted to it a large receiver, 


dittil. with a gentle heat not exceeding 
100 degrees, according to Farenheit's ther- 
mometer. When the diſtillation appears to 


grow languid in this degree of heat, raiſe 
the fire gradually, as occaſion may require ; 


augmenting it, at length, to 212 degrees; 
or that point. at which water would boil'; 

and when the fumes ceaſe to riſe, in any 
material quantity, with the continuation. of 
this heat, let the fire extinguiſh. | By this 
means, an ethereal oil, during the firſt de- 


gree of heat, perfectiy limpid. thin, and 


colourleſs, but aſterwards growing a little 
thicker, and verging towards yellow; will 


be obtained in the receiver; together with 


- 
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an acid Iypph, in a conſiderable. propor- 
tion: and in the retort wil de found a 
rectement, which will be common rein; 
that may de further decompounded by the 
means above directed in Experiments XLVI 
faden XLVIL for 5 decom poſition of reſins. 


OY 8 
* 911 4 9 1 7 2 LIE. PLEF wg = 4 


2 110. N U Ui 32- 


In Me mannef may be decompounded 
moſt bther'balſams ; but the oils obtained will 
be in various proportions; as will alſo the 
cer A weight, and other qualities of them. 

is Gecompoſttion ſhews: the conſtituence 
of Nuten to be, eſſential oils, reſin; water, and 
acid: which are combined in a manner not to 


be gcc by art. Reſins are always, there- 


fore, a part of balfams ; and are themſelves 


 neveriproduced but from balſams : unleſs thoſe 


kinds, which being combined yith gums, are, 

by chat medium, imperfectly Alelred i in wa- 

ter; as in the lacteous juice of plants. 
This operation is conſtantly practiſed for 


ie obtaining the oil of turpentine : but, at 
oh it is Me generally performed in large 


s. with worms z. water being added to the 
turpentine. : It is, allo, ſometimes practiſed in 
the ſame manner, and for the ſame: end, on 
tar: which will afford conſiderable! quantity 


of the. like oil. The intention f the water 


3s, to. prevent. the reſin,” when the eſſential or | 
2 oil is raiſed, from being further decom- 
; pounded 


— 


W by that heat which the part next the 
fttom of 1 veſſel would be ſubject to; and 
ſending over a thicker and coloured oil; which 
would deprave the other. But- the reſin is, 
moreover, rendered leſs valuable, by part of it 
being diſcoloured by burning: and it is fur- 
ther ſaid, that the quantity of eſſential oil 
is, alſo, really increaſed, by this method, from 


ſome combiriation of the water with it: the 
collective weight of the oil produced, and 


reſin remaining after the diſtillation, being aſ- 
ſerted to be conſiderably greater than that of 
the turpentine originally. 


RxPERIMENT Lil. 


Decompoſition of balſams by heat, on the prin- 
ciple of combuſtion. 


Proceed as in the caſe of reſins, Ex- 
periments XLVII and XLVIIL =» 


ExPERIMENT LIV. 


Separation of gum-refin from the lack 
e F plants. 


"pods the lacteous juices of plants, 
firſt over a fire, till the matter appear 
ſomewhat thick or viſcid ; and then in bal- 


neo mariz to dryneſs. The remaining maſs 
Vox. II. P: will 
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will be, in moſt inſtances, a um-refin : 
but, in order to diſtinguiſh when. it 18 TÞ, 


the decompoſition into the diſtin gum- 
mous and reſimous uber may be: re 


| tiſed. 15 
1 eq Onernvation. 


"Gam-rofins are, likewiſe, to be . 
hk ts bark, root, 'or other parts of vege 
tables: from whence neither the laQteous ſap 
w any other juice is to be extracted: and, in 
— 1 this caſe, the whole being extracted by the 
= uſe of ſuch menſtrua, as diflolve the gums 
and reſins feparately, they may afterwards 
be combined by putting the extracts to- 
gether; and evaporating the menſtrual fluid 
till the gum and reſin remain in a dry ſtate. 
But they are not, however, in many inſtan- 

ces, to be united, by this, or any artificial 
means, as they are originally in the plant: 

and, therefore, where gum- reſins are naturally 
Sub commixt with .the other vegetable ſubſtances 
Fl in a dry form, they are not to be ſeparated 


. from them, ſo as to be obtained in their na- 
. tural and intire ſtate. 


j ; This operation is practiſed on the lacteous 
1 Juices of many plants, for the obtaining the 
| gum-reſins in a dry ſtate; but moſtly with a 
view. to the medicinal application of them: as 
in the cabs of opium and aloes. 
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win cee rm the 4. — 
of vegetables. 20 g29 


8 1 72 


1 7 the ld parts of vegetables con- 
taining the gum-refins ; ; and,, having re- 
duced it to powder, if it conſiſt of the root 
or bark of any plant—or to that of raſp- 
ings, if it be ligneous, put it into a proper 
bottle or phial: and add as much rectified 
fpirit of wine, as will riſe two or three inches 
above it. Set it in a gentle ſand heat, for 
ſome days, frequently ſhaking the veſſel, and 
A r part of the reſin will be diſſolved by 
the ſpirit of wine. Filter, then, this ſolu- 
tion or tincture, through linnen: and then, 
having added to the reſiduum fifteen or 
twenty times its weight of water, boil the 
mixture for an hour or more, and the 
gummous part will be diſſolved by the wa- 
ter, as the reſinous was before by the gum- 
mous. "M ter then the remaining fluid, 
nel; 2 afterwards, evaporate it over 
1 fire al it begin to be of a | thick con- 
7 2 filtence 5 
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ſiſtence: and then add to it the tinQture, | 
or ſolution made by ſpirit of wine, and 
finiſh the evaporation in balneo ; reducing 
the matter, extracted by both the menſtrua, 
into ane ſolid maſs; which will be the 
combined gum, and reſin, extracted from 
the vegetable ſubject. _ 


oO VAT ION. 
This operation is frequently practiſed for 


medicinal purpoſes on barks and roots: and 


the gum-reſin, fo obtained, is called the ex- 
tract of the vegetable matter from whence it 


is obtained: as in the inſtances of the Pe- 
ruvian bark, and jalap root: however, it is not 
uſual, in ſuch caſe, to bring the matter to per- 


fect dryneſs; ; but to leave yet fo much fluid, 
as may render the extract of the - of 


_balſams : or, in ſome caſes, of paſte, 
. LVI. 


part al decompoſition of gum-reſins, by Me vie 
| eparati on of the gummous and refinous parts 
from each other. 


Take any gum-reſins ; and, having pow- 


dered it, digeſt it in rectified ſpirit of wine, 
for ſome days, with a gentle heat: after 


which, 
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which, the veſſel being taken out of the 
heat, and,' havin g ſtood at reſt ſome hours, 
decant off all the fluid that can be ſeparated 
a clear ſtate, from the ſediment ; and 
_ the remainder with a little freſh ſpirit 
of wine. Evaporate the tin&ture obtained = 
in balneo to dryneſs ; and the refidoum 
will be the reſinous part of the gum-reſin : | 
as the ſediment, left by the tincture, is 
gummous : which, being freed from the 
greateſt part of the remaining ſpirit of 
wine added to waſh it, by filtering through 
linnen, it may be dried by laying it on 
any proper veſſel of glaſs, or China Ware, 

before a common fire. | 


Os AVATIOK. 


This is, on ſome occaſions, practiſed for 
medicinal purpoſes: but, at preſent, not ſo 
frequently as it was formerly, in conſequence 
of a notion propagated by ſome eminent per- 
ſons, that the gummous part of thoſe gum- 
reſins, that were purgative, were much more 
lenient and ſafe than the reſinous; and, there- 
fore, ought to be freed*from it. But it is now 
moſt generally believed, on unprejudiced ob- 
ſervation, that the oum-reſin, i in its native ſtate, 
as in the plant, is more efficacious than, and 
em ſafe with, _ 3 extract. 

„ ExPZ- 


muſt not fill w be ſet in a 
gentle ſand heat; letting only a little more 


ang | Exymaimiznto ARE. ani, 
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Rane. 6 MENT. IVI. 


. of gum-refins by || 1 on 2. 


N 4 * n or combuſtion. 
| See: has 5 is already delivered on the de- 


- en of gums and reſins i in the ex- 


periments relating to them; and compare 
them: for the effects in the decompoſition of 
gum-reſins by heat, in any manner, will be 


as the joint reſult of the decompoſition of 


any gum, and a . the ſame rh, 


Exe ERIMENT VIII. 


Purificat on of campbur * has 


matter, by ner: 


Take cam phor ; "i, "having 8 ; pat it into 
4 Pphial of a longiſh form, of which. it 


of the phial be buried in the ſand. chan is 


filled. The camphor wil ſublime to the 


upper part of the glaſs: forming a tranſ- 
parent chryſtalline cake, of perfect white- 


nels ; if f . do not excend. the due de- 


gree, 


f 
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grow, or the camphor itſelf be not depraved 
by the admixture of ſome coloured eſſential 
oi ws! 


'OB8BRVA TION. N oem nyo 
The 5 as ſound in the ſhops, is 
ified in a ſimilar manner to this; denz | 
—— from the Eaſt-Indies in a crude ſtate. 
The veſſels uſed in the ſublimation are a kind 
of ſhort conical bottles with flat bottoms 
and without necks. This kind is principally 
brought from China: and produced by the 
concretion of an eſſential oil, obtained by di- 
Rillation of the wood of a peculiar kind f 
tree.” But beſides this ſpecies, there is another 
iced in a native ſtate, in the iſlands of 
Barneo, Ceylon, and Sumatra: being found in 
cavities formed by nature, betwixt the bark 
and wood of the tree, under a chryftalline 
2 and ſometimes attended with an 
tiat oil, but at others not. The fait 
bright, and larger pieces of this kind, are 
pickt out by the natives from the fraller and 
more impure; and fold at a great g 
thoſe who purchaſe it in order to its bein 
ſent to China: where, though the other ſpe- 
cles abounds greatly, this is ſold, when perfect, 
at the rate of two or three guineas a pound. 
The value, which it bears in that country, is 
ö to its extraotdina quality of n 
ing animal fubſtances from putrefying: on 
which ſcore it is employed for embalming the 
dead, accordin g to the practice of perſons of 
4 E con- 
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condition; which it does in an effectual man- 
ner, by only ſurrounding the body with it, 
in the circoffagus or coffin : ſuch body being 
firſt freed, in ſome degree, from the excre- 
mentitious parts, by pouring quickſilver into 
all the emunctories; and ſhaking and turning 
the body into all the different poſitions, that may 
aid the quickſilver, by its weight and fluidity, 
to expel the looſe contents of all the parts into 
which it can find acceſs. This kind is not 
imported here in the way of trade: e 
too great a price to be fold in common with 
the kind brought from China for medicinal 
qualities; and not being wanted for the pur- 
poſes of embalming : but it is highly proba- 

ble the extraordinary qualities it poſſeſſes 
might render it uſeful in other reſpects, 


* — 


Mr. Hellot, and ſome others, have prepared 
what they have called an artificial or imperfect 
camphor from the ethereal oil of ſpirit of 
wine: which is only, in fact, the concretion 

which happens in the oleum napthæ, produced 


2s in Experiment XXXII. Sect. V. on keep · 


ing it for a long time: but as this ſubſtance wants 
the eſſential characteriſtic of camphor, of not 
being capable of being combined with either 
acid or alkaline bodies, in ſuch manner as to 
render it not again ſeparable from them in its 
intire ſtate; as, alſo, that of ſubliming wholly 
in a ſolid form, it ought not to be deemed 
camphor ; but a ſulphureous concretion - ſui 


5 — OT 
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Combination of camphor with vinous ſpirit. 


Take camphor ; and, having powdered 
it, put it into a phial with ſpirit of wine; 
and, ſhaking them well together, the cam- 
phor will combine with the Os "nnd be 


Pee diſſolved. 4 te + 
| OnennvATION., | 
This combination may be deftroyed, 


by the addition of water; which will depart 
the camphor, and cauſe it to precipitate. On 
the principle of this ſolution and precipitation 
of camphor, a very eaſy method may be found 
of purifying it, where ſublimation cannot be 
practiſed : for the _um of wine will ſeparate 
it from moſt kind o eous ſubſtances : 
and the water will again free it from the ſpirit 
of wine. 

This combination is frequently made for 
medicinal uſes, as an embrocation. Ba 


Ex rz. 
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ExPsRIMENT. TX: 


Gaiden of camphor with ſubſtantial and 
Mantia oils of vegetables. 


Wes. © 


Take camphor ; and grind it to A 
in a glaſs or marble mortar : and then, add- 
ing to it either any ſubſtantial or eſſential 
oil, rub them well together with the peſtle. 
The camphor will, by t this Thou; be diſ- 
ſolved in the 1 

- Or, otherwiſe, having powdered the cam- 
pbor, pur it, together with the oil, into 
2 Phial ; and place it in a gentle heat; 
whech may be moſt commodiouffy done 
by fertin g it in warm water, where let it 
Rand. ſhaking it eee till the cam 


OnsSERVATION. | 


This RE: is rarely practiſed, — 55 
for experiments, to 4 the ſoluble 
quality of camphor in ſuch oils : or, ſome- 
times in he preparation of luſory fire- works. 


Ex PE- 
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ExyERIMENT , LXI. 
Combi nation of campbar with mi neral acids, 


Take camphor; and, adding to it twice 
its weight of any of the mineral acids well 
freed from phlegm, treat it as the oil and 
camphor in the preceding experiment. The 
camphor will readily combine with part of 
the acid; and form a fluid, reſembling in 
its appearance ſubſtantial oils : which will 
float on the ſurface of the remaining acid: 
from whence it may be ww eas means 


of TERS tritorium. 
„ Olin Arion, "The 
© This coitibinatian of the comply with the 


acids. may be eafily deſtroyed. by the addition 
of water: which departs. the camphor from 
the acid, in its original ſtate; the acid not 
having made any decompoſition of the cam- 
phor, as it would in all other inſtances of ve- 
getable falphureous bodies, with which it 
cauld commenſtruate. 

This combination is at preſent i prac- 


tiſed ; though it was formerly for medicinal 
* | 


ExPE- 
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| Deconpſtio 4 comple af beat. 


Take 8 ; and ſetting fre to it by 
the touch of any body luminouſly hot, it 
will flame till the whole ſubſtance be con- 


ſumed ; * no recrement or aſhes. 


| On88RVATION. ; 


Cam 3 can only be decompounded by heat 
on the . of combuſtion: for being ſub- 
limed, either in cloſe veſſels, or in the © 
Air, it riſes in its whole intire ſubſtance. From 
its conſuming wholly in flame, as well as from 
its volatility and manner of production, its gene- 
tal affinity of nature with ethereal oils and ſpi- 
rits is manifeſted: but in theſe qualities of ſuf- 
fering no decompoſition, either by  ſublima- 


tion, or combination, with acids, it varies ſpe- 


eifically from both; as it does, likewiſe, by 
nor ſuffering the leaſt union with water, even 
by the intermediation of acids, alkaline falts, 
or any other ſubſtance hitherto known; which 
Is, indeed, contrary to the nature of wed other 
fulphoreous y Whatever.” 8 
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EXPERIMENT LXIII. 


Separation of. the flowers of Benjamin, from | 
the refn, by ſublimation, „5 


Take Benjamin ; and put it into a deep 
earthen pot, with a narrow rim or margin, | 
turning off from its upper extremity. Fit 
a cap of paper, made by folding in @ £0- 
nical figure, to the upper part of the pot; 
and fix it there, by brin gin g it over, and 
then tying it round the pot under the rim, 
Place the pot then in a ſand bath; and 
ſublime with a very gentle heat, ſo long 
as the paper continues to be made warm. 
Take then the paper caſe from the pot 
and it will be found covered on the inner 
fſurface with a white, or yellowiſh white, 

(if the heat was ſo ſtrong as to raiſe any 

of the oil) flaky ſubſtance, having a kind 

of chryſtalline appearance, which is the 
flowers of Benjamin. 
If the quantity of Benjamin, put into 
the pot, be large, the paper ſhould be re- 
newed during the operation : as the flowers, 
occupying a great ſpace, may, otherwiſe, 
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not find room in the cavity of the firſt 
cap. 5 
= F We ee, 
This is practiſed for the obtaining the flowers 
of Benjamin for medicinal uſes: and the con- 
ducting it to the greateſt advantage is one of the 
moſt nice and difficult operations in the pharma- 
cCeutic chemiſtry. The greateſt art lies inadjuſting 
the heat, in ſuch manner as to raiſe the flow- 
ers without the oil: and in judging when to 
change the paper to prevent their falling down | 
into the pot. A thermometer ſhould, 
: a fore, be ud; and the operation per- 
formed in a wooden lamp furhace; where, 
by the extinction or reaccenſion of the ſeveral 
wicks of the lamp, the 'heat may be very 
quickly, either ſuppreſſed, or augmented, at 
_ pleaſure. If, after the utmoſt care, the err 
appear depraved with yellow oil, they m 
Purified by rectification conducted in the 
manner. as the original ſublimation ; pri 
taking care, to take off the cap of paper be- 
fore the whole of the flowers be ſublimed-: 
fince the oil would again begin to riſe, and 
teint them as before. This rectification may, 
alſo be advantageouſly practiſed on thoſe flow- 
ers, which may be obtained by continuing 
the ſublimation, after the oil begins to FOR, & 
long as * will come over.. 
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Squratin of flowers of - nds Aa 
gin, 2 means of Solution | in water. 


Take any quantity of 3 

having powdered it, put it into ten or 
_ fifteen times its weight of water already 
boiling, in a mattreſs. Let the mixture con- 
tinue to boil for a ſhort time; and then take 
it out of the heat; and, pouring the whole 
into a ſmall receiver or other glaſs or carthen 
veſſel with a wide mouth, let it ſtand at reſt. 
When the water is grown cold, the flowers 
of Benjamin will be formed, in chryſtals 
of a needle-like figure, at the bottom f 
the veſſel, On" _y 2 de taken 


Out. 


( HAND Onztnvat 0 e 
* This operation is feldom-portormed, but for 
; becauſe the fublimatian is qual 
js to thoſe who know how to manage 1 
rightly, and the quantity of flowers, to be ob- 
tained free of any impurity, is greater. It is, 
however, extremely curious: as it ſhews the 
Aline nature of che Howanof z>which 
Keems an extraordinary deviation of nature from 
che analogical ſyſtem, in forming a ſaline 
of an ef ns for ſo, with 3 
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—— and all other qualities, except this, 
and its ſubliming in a lid form without 0 


decompoſition, that ſubſtance muſt be eſteem 
th rams LXV. 
Combination of . of bag. 


Proceed with vinous ſpirit: as was directed 
for camphor in Experiment LIX; and the 
flowers of Benjamin will be diſſolved. wy 


1 RI MEN T LXVI. 


Decompoſition of flowers of Benjamin by beat, on 
3 the principle of combuſtion.” eee 


Set fire to the flowers, by putting a | thick 


iron or braſs wire, heated red hot, ont 
r and they will be conſumed in flame. 


OssERVAT TON. 


The flowers of Benjamin, when . 
will flame like eſſential oils: but they do not 
take fire ſo eaſily: the phlogiſton being more 
controlled by the acid in their conſtituence than 
in that of ſuch oils. It is, however, evident from 
this, as well as their volatility, that they are of 
a ſulphureous nature, according to the — 
teriſtics of ſulphureous bodies, given in the ge- 
neral obſervations on vegetable ſubſtances: but 
it is the only inſtance of any ſulphureous body, 
except ſpirits, and the Alt ſaid to be formed 2 


benen ee 7 ans | 
= of oil of cinnamon, which may 
be juſtly y ſuſpected to be of the ſame nature, 
will combine with water, wt | the 
ados of ſome third body. 


R experiments and obſervations, relati! ng . 
the nature 7 the ſeccharine Matter oe P. 31. 


Ii ©; 4 a 


\  ExPLRIMENT.. LXVIL N 
ſtian of wax by heat, on woinfts 
7 dncalſcence. 

"Inks WAX. | of and, having cut it into 65 
pieces, put it into a retort, of which it 

may fill the half. Let the other part of 
the retort be then filled with claan ſand, al- 
moſt up to the neck; and, afterwards, gently 
heated, that the wax may melt; and be 
commixt perfectly with the ſand. Place it 
hen. in a ſand heat; and having fitted on 
geiver, diſtil with a gradual heat. An 
aph of a diſagreeable ſmell will firſt 


come over in à ſmall quantity; which ceaſ- SJ 


ing to riſe, though the heat be continued of 
the fame degree: which. firſt brought it over, 
let the receiver be changed for another fixt 
on with lute: and the fire being raiſed, an 
oil will riſe of a thin conſiſtence, as it cone 
denſes on the ſurface of the receiver, but 

Vor. 1 „ ſoon 
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ſoon conereting to the thickneſs of butter 
and of a colour almoſt white. The fire 
being ſtill more increaſed, the whole quan- 
tity of wax will come over; and form the 
fame kind of butter; having loſt the hard- 
neſs and friability of wax, and becoming 
| unftuous; and liquifiable by the ſlighteſt 
heat; as other fat bodies of the ſame butter- 
like conſiſtence. This ſubſtance is, there- 
fore, properly diſtinguiſhed by the name of 
the butter of wax. But it may be converted | 
into a fluid, though very unctuous oil, by 
repeated diſtillations: which may be per- 
formed, by putting it into a retort without 
the addition of ſand, and having luted on 
a receiver, diſtilling g by very flow degrees: 
of which the meaſure may be, that about 
ten drops fall from the neck of the receiver 
in one minute: till the whole be come over. 
By ſeveral ſucceſſive rectifications, perform- 
ed in this manner, the oil may be rendered 
tranſparent, thin, and of a very ſoft re- 
laxing nature. In this ſtate the produce of 
wax by diſtillation may be with propriety 
5 Called the oil. 'F wax; to >" gay" it 
| FIR "from 
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from che Ae wr 3 oe firſt diſtilla- 
tion. 


4 


| OnsxnvarION. 


The intention of uſing the ſand, in a this 8 
ſtillation, is only to AC: the ebullition of 
the wax; which would be apt, otherwiſe, to 
make it overflow. into the neck of the retort: 
for it does not combine with, nor change, in 
any other reſpects, the nature of the wax. 

It appears from this experiment, that Wax 
is greatly of the nature of ſubſtantial oils con- 
_ creted;. except with reſpect to its volatility, 
without further decompoſition, than the ſepa 
ration of that acid and water, to which its 
greater concretion ſeems owing: and indeed the 
principal difference betwixt the butter or oil of 
15 and ſubſtantial oils, conſiſts, in that the 

laſt have a greater proportion of earth than the 

other; as appears by the decompoſition by come 

buſtion: w Accounts for wh Variation in 
the degree of volatility. 

This proceſs is not aol to any other chan 
medicinal purpoſes; and even 8 reſpect 9 4 
them it is at preſent much neglected; though 
it is faid, that the butter, and in yet a greater 
degree the oil, is an excellent unguent againſt 
thoſe cracks of the lips, or hands, commonly 
called choppings; and in other caſes, where 
the emollient, "a relaxing effects of oils are 

wWantec. 
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"Exexnntinz LXVII. 1 8 
| Decompoſition of wax by combuſtion. „ 


Take wax; and ſubjecting it to a burn- 
ing heat with the acceſs of air, it will con- 
ſume, as ſubſtantial oils, almoſt wholly. in 
flame: 80 little or no earth or r aſhes; 


Oer VAT LON. 581100 


he gi ter brightneſs of the flame Fake, 
Its burning with much leſs ſmoke, and leaving 
no aſhes, evince, rv there is a greater propor- 
tion of ph * A to the earth in wax, than ig 
fubſtantial oils : to which Ron if Got alfo, its vo- 


latility without deco 
for this reafon, that wax js. 
feyous oils of animals,” g. 
The fame 'proportionable difference is found, 
betwixt the er and fevous oil of animals 

and the more fluid concrete artificially, as 1 

now practiſed, into the fictitious Ert 
where the oils being of a purer kind than that 
of tallow; and cle from tiſing too faſt 
= ſinoks, by che combi nation of acid, they 
| , with. EX to TE N 


Tomek 
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warn ofthe yl colour of was into ia 
by the alien of the Jun, and air. 


Take wax; and having melted it in hot 
water, ſtrain it through a linnen cloth. 

When it is cold, cut it into very thin ſlices 
5 or ſhavings ;. and expoſe them, in ſome open 
place ſecured from duſt, to the ſun and air, 
often turning them; and ſprinkling them 
with clean water. In ſome time, variable 
according to the ſeaſon and weather, the 
whole ſubſtance of the wax will become 
perfectly white; and much more brittle than 
at firſt: and will burn with leſs ſmoke; 
leaving little or no aſhes. The wax in this 
ſtate is called white or bleached wax. 


OBSERVATION. 
This change can only be made on the brown 
| wax forming the combs of bees: for the green 
colour of the WAX, obtained from the candle- 
bury myrtle, is not to be diſcharged from it, 
without the decompoſition of the wax, by any 
means hitherto known : though the diſcovery 
of ſuch means, which ſeem very poſſible, might 
be very conſiderable to ſome of our colonies. 
Mr. Boyle aflerts, that brown wax may be 


Q 3 rendered 
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rendered white by melting it, through means 
of heat, in ſpirit of wine: but it is one of thoſe 
many extraordinary miſtakes, into which he 
has fallen with reſpect to facts of this kind; for 
no ſuch effect follows, 1 in any degree, Wat age- 
ration. 

This proceſs is praiſed i in the way of a 
common manufacture, for preparing war for 
making candles, and for other purpoſes; and 
it is called the Bleaching wax : ſome other 
method of effecting which, in a much quicker 
and leſs laborious manner, might probably be 
diſcovered, if the proper Experiments were 
judiciouſiy and induftriouſly made. | 


EXPERIMENT LXX. 


f Separation of the colorific matter of the flaming, 
and petals, of the flowers of various Plants ; 


exemplified in the inſtance of ſaffron. 


Take ſaffron; and, having put it in a 
proper phial, pour on it rectified ſpirit of 
wine; till it riſe three or four inches above 
the ſurface, and ſet in a gentle heat, for 
three or four days, frequently ſhaking the 
phial. Remove it then from the heat; and 
let it be a day at reſt, and afterwards 
ſtrain off the tincture or ſolution, that will 
be formed, through linnen. To the re- 
maining ſaffron, add the ſame quantity " = 
HED „ 
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ſpirit of wine as before; and repeat the ſame 
treatment in other reſpe&s; only, inſtead of 
2 ſecond repetition of the ſpirit of wine, ſub- 
ſtitute water. Shake the ſaffron well in the 
water; and then, ſuffering it to ſubſide, 
ſtrain off the coloured fluid; and add a 
ſecond quantity of the water, which may be 
alſo ſhaken and ſtrained off as the other. Mix 
then together all the quantities of the ſpi- 
rituous tinctures, and coloured water: and 

evaporate them, over a gentle fire, till the fluid 
appear to acquire ſome degree of thickneſs; 
after which proceed with a very gentle heat, 
to bring the matter to a ſolid conſiſtence in 

balneo; obſerving, nevertheleſs, not to urge 
it to too great dryneſs; as even moderate 
heat will affect it, after it 18 freed from all 
moiſture, 


OBsz RVATION. 


This extract is called the eſence of n 3 
and may be made with water, inſtead of ſpirit 
of wine: but a greater heat is then neceſ- 
ſary to ſeparate the whole of the colorific 
matter from the fibrous part of the chives. 
Since the attraction of ſpirit of wine is greater 
to ſuch matter than that of water, even aided 
Of ahne ts ; as may be ſeen 1 in the follow- 


Q 4 7 
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ing experiment. Take ſome portion of Jixi- 
viate ſalt, and a few chives of ſaffron; and add 
to them ſome water; but not in a proportion 
to diſſolve the whole of the falt. After the mix- 
ture has ſtood ſome time, put to it two or 
three times the meaſure of the water of pure 
alcohol, prepared by means of lixiviate ſalt, as 

directed in Experiment XXVII. Set. V. and, 
having ſhaken them together, the alcohol will 
take the colour, from the ſolution of the ſalt; 

leaving it colourleſs. Or, in default of alcohol 

already prepared, take two or three chives of 
ſaffron, and, having tied them to a bit of iron 
wire, that they may be kept by its weight at 
the bottom, put them into a phial; and add 
to them common rectified ſpirit of wine; and 
in a ſhort time yellow lines will dart from the 
bottom to the top, and there collecting form a 

coloured body; which will extend itſeif gra- 
dually downwards till it reaches the ſolution of 
alkaline ſalt; and there bound itſelf: the ſolu- 
tion remaining uncoloured, under the tinged ſpi- 


rit. The ſame would happen, ſhould the fpirit 


of wine and water be put together ſimply; if they 


- would remain in a ſeparate ſtate from each other: 
but they neceſſarily unite; as, when the water is 
not impregnated with lixiviate ſalt, it is requiſite 
to the end of the experiment to add it. 
The ſame operation may be practiſed on the 
_ colorific matter of the petals of the flowers 
of many other plants; from whence a matter 
of the ſame general nature will be obtained; 
tough differing in ſcent, colour, and WoW 
and 
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anti ſome inſtances combining with vinous 
ſpitit and rejecting water; in others, with water 
rejecting the vinous ſpirit; or with boch, as the 
ſaffron. In extracting this matter from the 
fibrous part of any ve 'tatter affording 
it, regard muſt, th be had to the par- 
ticular nature of the vegetable in this reſpect. 
This opera 


Paracelfus, the arupb, as meaning the roms 
phil ſophorums: which | is not, however, to be 
($a: ght to a dry ſtate, but ſuffered to retain 
| ſuch a quantity of wo fluid, dee the eſſence 
ed may equal the weig the ſaffron 
from whence it was obtained. It is, alſo, 
practiſed, fo far as the ſolution, on violets, 
clove jelly flowers, and others, for the com- 

fition of medicinal fyrups : and ſometimes, 
alſo, for making pigments, and tinctures, "or 


painting, and Raining, 


Sa LXXI. 


Combination of the colorific matter, as obtained 
in the preceding experiment, with water. 


Take the extract, as obtained in the pre- 


ceding experiment; and, putting it into a 
Phial, add warm water; and, ſhaking the 


Phial, the coloured matter will be perfectly 


diſſolved, 


tion, nne 


called the efimce of ſufton; and by forme aber 
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Ss diffolved by the water ; forming a tranſpa- 
ert ſolution, 


OBSERVYAT ION. 


The fame may be done by all other ſimilar 
extracts, but thoſe which are ſoluble in ſpirit of 
wine only. It is rarely ractiſed to diſſolve the 
ſieparated matter of this kind: becauſe the ſame 
ſolutiom may be made by uſing the part of the 
vegetable affording it: which is conſequently 
done on many occaſions for 2 coloured 
| Unctures. | 


EXPERIMENT. LXXII. 


Chabination of the colorific matter, as obtained in 
is EEE LXX, with vegetable old. 


Take any kind of vegetable oil; and, 
having put it into a phial, add to it the 
extract or eſſence of ſaffron, as procured by 
Experiment LXX. Place the phial in a mo- 
derate heat; and let it remain there, ſhaking 
the veſſel at proper intervals, till the extract 
be 1 in the oil. 


W 


The combination with oils, is peculiar to 
the colorific matter of the ſaffron; and ſome 
few other ſpecies; and not general to this kind 
of ſubſtance, It is not at preſent practiſed, w_ 

eſs 
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leſs in the caſe of one peculiar kind, which 
varies from moſt others in rejecting combina- 
tion with both vinous ſpirit, and water, un- 
leſs in an imperfect degree; though it readily 
and perfectly combines with oils. This is the 
tinging matter of the alkanet root : which, on 
the ſcore of this quality, is employed in the 
compoſitions for lip-falves, and ſome other 
_ purpoſes, where the giving a red colour either 
to fluid, or ſevous oils, may be required. 


ExPERIMENT LXXIII. 


Decompoſition of the colorific matter,” as ob- 


tained by Experiment LXX. through beat, 
en the principle of incaleſcence. 


Take the extract, as obtained by Ex- 


periment LXX. and, putting it into a re- 


tort, diſtil with a gradual heat: and an 


ethereal oil, with a lymph flightly acid, 


will come over. 


' OBSERVATION. 


This proceſs, not producing any ſubſtance 
of value equivalent to the expence of the pre- 

paration, has never been practiſed ; unleſs as 
an experiment, to ſhew the conſtituence of 

the ſubject matter, * 
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ExrsaiAzAr 1. 


Combination of the nati ue „el eil with 
alkaline Bodies. 


Ak E any native acid of vegetables; 
A. ſuch as that afforded by lemons, oran- 
ges, or any other frait of a ſour flavour; 
and, having « diluted it with an equal quantity 
of water, add to it, gradually, any alka- 
Ine falt, or earth, ſo long as any efferveſ- 
cence ſhall appear to follow on the further 
admixture. Filter then the ſolution ; and, 
afterwards, evaporate it in balneo; and 
a neutral ſalt will be formed ; but different 
according to the different kinds of acids, 


OBsERVATION. | 


As the ſalts, oduced thus, will be different 
when formed y the acids of different vege- 
tables, though with the ſame alkaline body ; 
ſo they will be, alſo, SEE from the 

t fy 
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they would be, if vinegar was ſubſtituted in 
the place of them. This difference may be 
evidently diſcerned in the caſe of lixiviate 
falt combined with the juice of lemons, and 
with vinegar : for, with the vinegar, the ſal 
diureticus, or the terra foliata tartari, will be 
produced; which will be found to diſſolve 
readily in ſpirit of wine, to aſſume, under 
proper management, a peculiar foliated ap- 
pearance, and to poſſeſs other properties want- 
ing in the ſalt formed by he WW of lemons. 
In trying this experiment with a great num- 
ber of alkaline bodies, as alſo with the colo- 
rific matter of vegetables, this kind of acid 
will be found a more general menſtruum 
than vinegar, or any other ſpecies; and may, 
therefore, be applied, with great advantage, 
to the taking out the ſtains, called iron molds, 
formed by ink; or other ſtains made by metal- 
lic bodies; and ta cleanſe ſubſtances, when 
fouled by adheſions of any alkaline matter ; or 
vegetable tinges on their ſurface. | 4H 
This proceſs is frequently practiſed in me- 
dicine, ſo far as the combination of the two 
ſubſtances, in the inſtance of lixiviate falt, 
under the names of ſalt of wormwood, or falt 
of tartar, for the compoſition of the hauſtus 
febrifugus, as it is called: the efficacious part 
of which is, in fact, nothing but the ſolution 
of the neutral ſalt generated by the combina- 
tion of theſe two ſubſtances; though diſtilled 
waters or ſpirits, or other ingredients, be added 
for the parade of the form, _ 
” INSTI 
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General obſervations. on malic bodies. 


ETALLIC. BODIES are rhe, ſhine- 
M ing, ſubſtances; of foſſile production. 
Wa Their generical characteriſtics 'con- 
| fiſt, in the being heavier than a 
other bodies; ; ;—rnſoluble i in water, without- addi- 
tion ;—fufible, as to thei whole fubflance by 
beat, at legſi under ſome circumſtances of com- 
bination with each other ; or otherwiſe fluid in 
every degree of heat, and cold ;—and indecom- 
Foundible by beat, on the principle of rncaleſcence 
(that is to ſay, with the abſence of air and mtre) : 
which qualities, withapeculiar ſhining, or glitter- | 
ing eee, and that of a firiated, or = 
nate 


— : 
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. texfiat in paris 9 rom 4ath other, 
when taken together, d 8 metallic 
from all other bodies. | 


In their opacity, and ftriated or — 
textur . and 5 jar N arance, 
tallic differ from 'ghſ Knol dd Gch. 
pounded, either e or in part, of them- 
ſelves; and in their inſolubility i in water, from 
falts compounded, in part, of themſelves; both 
which reſemble them in their pon deroſity :— 
in their not admitting of decompoſition by heat on 
the principhe of inc , they differ from the 
ores that are compounded of themſelves 'and 
mineral ſulphur; which reſemble them in their 

and glittering appearance: — and in 
their greater 772 5 and peculiar ſbining 
or glittering appearance, they differ from all 


other ſubſtances. _ 
poſitively, or 


Metallic bodies appear, either 
268 655 from the analyſis and reſuſcitation 
| _— number of them, to be conſti- 
f an earth peculiar to each kind and phlo- 
twp but b u. is not ex petimentally demon- 
'ftrable with reſpect to gold, Fer, mercury, an 
"Platina: as they faffer 80 no analyzation, or decom- 
poſition, by which their elements can be ſe- 
parated ſo as to ſhew the fimple nature of 
them: nor can there, conſequently, be any 
opportunity of ſuch a reſuſcitation, as would 
evince what were the proper elements, from 
che actual re- production of the compound. It 
is, however, reaſonable, from analogy, to con- 
elude, thatcheſe four metallic bodies, W 


* 


1 Manabtac 8 df 
in all. ther general properties, with chem, yrs 
| 1e the ſameconſtituentsasthe others: and, 
indeed, ſome properties of gold leave no room to 
doubt, | but that OD - equal, if not much 
ras Proportion of phlogiſton, than other 
| bodies; and that, beſides ſuch phlo- 
iſton, it is formed of ſome earthy baſis, is evi- 
dent St its qualities: as  phlogiſton neceſſarily 
requires ſuch a medium, in order to its conſoli- 
dation and fixity. The other metallic bodies, 
except gold, ſilver, Banne, and mercury, admit, 
however, of an analyzation; and put is point 
out of queſtion ps, regard to 5 : for, by 
combuſtion either with. the acceſs of air, or by 
the addition of nitrous ſalts in a due degree of 
heat,. they are calcined ; that is, the phlo- 
Ene is ſeparated from them, by its com- 
nation with the ſpirit of nitre in the air, or 
the nitrous ſalts; and the earth left.in a ſimple 
ſtate; or ſuch an approximation to it, as is the 
ſame with reſpect to all ſenſible effects. The 
qualities of theſe earths, while in their ſimple 
ſtate, have been. before illuſtrated in the ob- 
ſervations and experiments on earths, already 
given: and the more particular nature of each, 
with reſpect to union with, or ſeparation from, 
the phlogiſton „ will be diſplayed in the fol- 
lowing experiments on metals. 
\., Metallic badies are generally diſtinguiſh- 
ed.into METALs, and SEMI-METALS : and 
to theſe . may be added, a third clas; 
formed of ſuch, as differing both Hola 
mens and lemi-metals, in. ſome other E 
Vox. II. R 


\# 
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ficulars, though the) 


tacteriſtics of metallic bodies, and vary, ef 
courſe, generically from all other ſubſtanecs 
may, therefore, be deemed 'ANoMALoUS; or 


| Are with them. ** 
thoſe which 1 have givefl as the ſpecifie” * | 


AETEROCL 11 E METALLIC BODIES.” The then 
tals are ſix in number; G01 p, SILVER, obvt ky | 
LEAD, TIN, and IRON : the Erni ttictals are 


commonly eſteemed four in number; ZINC, BIS 


MUTH;, REGULUS OF ANTIMONY, and ARSE | 
NIC in its reguline ſtate; t to theſe; ſome have 
more lately Adel teste under the names df 
Fegulus of chbult and nickel the anomalous. 
or heteroclite metallic bodies, at GE 85 75 
are two ; patina, and merciiry. 3, 2117 

Metal. are, F bodies poſſeſſing: 'the 
qualities, above afcribed to Lich in gebt 3 
but differitig from all the others, in berng m 


dallkablk tmder proper circumſtuncrsʒ as, allo, Foy 


all, but platina, in their g/eater ſixity; from the 


ſemi- metals, in their greater ſpecific gravity; 


from platina, ih their ubiltty; and Reit met 


cury, kin their 6 22 and from all 
other ſubſtances, in that cm 
ins gives the fpecification to metallic" bogres. "2 


ination of quskties, | 


Malleability, in an abſolute ſenſe, is, br 
trioſt writers; inaccurately made the charac⸗ 


teriſtic or mark of ſpecification betwit [the 


netals and other metallic bodies; but it Is not 
ly author iſed by the fact. For platin, and 

2 7 PE: ſemi- metals, when pate, habe 
degree of this quality: Aare 

wert ene "I "be "Geprived . 
e[JJ5 . 10 th | 


Ll 
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wie ou t any other ſenſible ' change in thelt 
Mitre; as, indeed, in its naive tate, one f 
them re almoſt eonſtantly deveid of it; and 
Swes itz in almoſt" all caſes; "to 4 change 
produced by art; and yet} under the priv 
tien of ths quality, none ever uflel 
10 deem them metals. If, therefore, this 
a 8 be not” peculiar to metal, but in 
degree, and they may ſtiſtty exiſt with- 
out” ve,” under that | Rae it ought not t 
be lich that they differ from" otller metallie 
bodies in being malleable j but only, 11 
having” the power or capacity of becoming for 
ina greater degree than they. As the other 
expreſſion ſeems to imply, that metals are 25 | 
Ways malleable, and other metallic bodies 
never ſo; which is certainly contrary to the. 
true Nate” of tlie matter. Since platina, and 
zine; are far froin totally watiting this quiz 
lity : and iro; in its natural ſtate, ery rarely 
| poſſeſſes it; abd, having attained it through 
changes produced by 5 may be deprived of 
it by the lighteſt means ; and ſuch as cannot be 
alledged, on any demonſtrable ground, either 
to add any thing to, or take away from, © 
proper conſtituence: and the ſame holds 

in ſome manner, of all the other metals. 

M.etals are divided into two claſſes; the PER 
7881. and 1MPERFECT : by the perfet 1 
meant ſuch as are {6 eonſtituted, as to fuſe? 
no decompoſition or change by culinaty fire 
reſiſting, in a fixt ſtate, the greateſt heat, of 
_ Ur” kind, for any length ny time: and by 
| R 2 | the 
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the imperfect, thoſe which become volatile, 
and are alſo analyzed by heat : ſubliming either 


wholly, or ſuffering the phlogiſton to exhale, 


and leave the earthy part, or baſis, nn 
the form of a calx, or ſcoria. 

The perfect metals are two in numbers 
GOLDandsILVER; the imperfedt metals are four; 
COPPER, TIN, LEAD, and 1RON. _ 

Cold has the firſt place given to it of the two 
perfect metals. It poſſeſſes all the characteriſtic 
qualities of metals above enumerated in a plena- 
ry degree; and joins to them a ſpecific gravity, 
2 than that of any metallic or other body 

thertoknown; (unleſs it ſnould prove, as ſeems 
very probable, when platina ſhall be reduced to a 
purer ſtate, than when made the ſubject of exami- 
nation in the experiments hitherto publiſhed, 
that it is an exception to this poſition;) being 
betwixt nineteen and twenty times as heavy as 
water, which appears by the proportion it loſes 


when weighed in that medium. It is of a 


full yellow colour; and is liquified by the de- 
gree of heat, which brings it to a ſtate of lu- 
minous ee but it, nevertheleſs, re- 
mains without change in that, or any other 
degree of heat producible by culinary fire, 
for the greateſt length of time in which it has 
been hitherto continued in ſuch a ſtate. For, 


though Mr. Homberg has aſſerted, that in the 


experiments tried by him on gold, it was vitrified, 
and rendered volatile, through a focal heat col- 
lected by means of a very large concave mirror; 


yet, from the failure of all others in Oy 8 
the 
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the like, either by the ſame, or even larger 


1 glaſſes, the veracity of his relation, or the ac- 


curacy of the encheireſis of his experiment, 
may be juſtly doubted: and it may be re- 
ceived, On good grounds, that gold, in its 
ſimple ſtate, is neither to be rendered vola- 
tile, nor changed in its form or qualities, other- 
wiſe than what relates to fuſion, by any degree 
of heat whatever producible by art. Gold is 
the moſt malleable of all metallic bodies, when 
in a pure ſtate; and, under due circumſtances 
of temper (according to what will be hereafter 
explained of that principle), is very flexi- 
ble : on account of which ſoftneſs of texture, 
it does not afford, when ſtruck, a tinkling bell- 
like found, as the more rigid metallic bodies. 
It combines freely, when in an intire ſtate, 
with a compound of the acid of ſea falt and 
nitre, called, for that reaſon, aqua regia; and 
s perfectly diſſoluble by it: but not in the 
leaſt with either the vitriolic, or nitrous ſim- 
ply, in any ſtate. There are, nevertheleſs, ſome 
who affirm, that the magiſtery, precipitated _ 
from the aqua regia, is ſoluble in ſpirit of ſalt; 
and with ſome truth, if no ablution be made 
of the falts from the magiſtery : for this does 
not contradict the doctrine, that gold will 
combine with no acids except a compound of 
thoſe of nitre and ſea ſalt; as a conſiderable 
proportion of the nitrous acid of the aqua re- 
_ gia, from whence' the precipitation was made, 
remains combined with the gold, in the pre- 
eipitated ſtate ; and co-operates, with the freſh 
oY 02 V 


ES 
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ſpirit of ſalt added, ia the re: diſſolution af slit 
20 magiſtery. It is ſaid, likewiſe, that the ſpi⸗ 

'- Titus ſalis dulcis; or combination of the | 
of ſalt with vinous ſpirit; effects this Glution 
more powerfully than the ſimple acid of ſea 
ſalt. Gald, being in a diſſolved ſtate, by 

means of aqua regia, will combine freely with 
the 4rd exalted oil extracted _ Do 

ſpirit by the decompoundin er o vi. 
— gory ; fuch — — the gold 

from the aqua regia, ad feopiog' it in e | 
| ſtate, ' on the 'acide;.;- ht. os 15 
II is, likewiſe, depaited 8 Nach orida by 
ee ee of alcohol or eſſential oils; and, for 


ſume ſmall time, ſuſpended. on the ſurfacb of 5 


the fluid by them; but, at length, pireipi- 
rates : from whence it may be reaſonably con- 
cluded; that this departure is made rather by 
a combination of the alcohol, or eſſential oil, 
with: the acid, rendering lt neutral to the gold, 
than by their attractive action on the gold it 
ſelf ; though the conſequence of retaining tho 
id ſhews it to be otherwiſe in the caſe of 
ther. The gold may, alſo, be departed 
7 aqua. regia by all the metallic bodies, 
except ſilver and arſenic; as, likewiſe, by al- 
Kahne. Ro carths ; a precipitation follows 
ing, in all theſe. cafes. The magiſtery; ob- 
| tained bh the precipitating it through the 
means of alkaline ſalts, being expoſed to n 
maderate heat, explodes: with an immenſe 
17 a very ſmall quantity giving the * 
of a e or ate Kum :whence the ma- 


giſtery 
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giſtery of gold, eee aurum 

A feather, or any other animal 
or vegetable ſubſtance, being pe in the ſolu- 
tion of in £qua regia, will be tained —4 
it of a re colour: which is a properti 
found in the lution of ay other malle 


Gold will allo compli with hep ar ne | 
Creating with it, in the fuſed ſtate of the 
hepar : and, the compound produced, will: 
combine with water, as to be perfectly diſ- 
ſolved by it. It may be alſo diſſolved, when 
Ni 6 — ery, in a ſolution of the 
Lxiviate ſalt, previouſly combined with the fixt 
| 2 e in the coal of anions fub- 
es. 

From both theſe laſt cath Kaas 
the gold may be-departed by the addition of 
any acid: or, otherwiſe, ſeparated from them 
by decompoſition, through heat en the pri- 
£iple of combuſtion, of the ſulphur; asg it 

will be, by that means, deſtroyed, or ſub- 
ur leaving the gold and lriviate falts. 

The magiſtery of gold is, likewiſe, 5 


2 1 ſoluble in a 1 e of volatile bin 


ſalts: but to ſucceed in this, a thorough ablu+ 
tion of the ſalts ſhould Ba promguliy made 
mme magiſtery. 

The magiſtery of * 1 mixed: with 
, Jr fluxes, or even with moſt kinds of 
glaſs, it will vitrify, if that degree of heat, 
which will liquefy ſuch fluxes or glaſs, be ad- 
_— and duly continued. This glaſs, 


R 4 When 


Sw 
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when the magiſtery is precipitated from the 
aqua regia, by tin or other metallic bodies un- 
der due circumſtances, will be of a red colour, 
like that of a ruby: but when produced by 
precipitation, made with alkaline ew copioufly 
uſod, it will incline more to a purple. Gold 
42 be again brought back from this vitreous, 
to its original metallic form, by the reduction 

or decompoſition of the glaſs, and OT 
Wen With alkaline ſalts. 

The malleability of gold may be leflenbd, or 
increaſed, through ths alteration of its temper, | 
by heating it to near a luminous degree, 'and 
immerſing it in ſome cold medium, or ſuffer- 
ing it to cool gradually: but it may be, in a 
much greator degree, deprived of this quality, 
by the fumes of vegetable ſubſtances burning, 
and not reduced to the ſtate of a perfect coal; 
or by the admixture of arſenic, even · by ce- 
mentation, and of the other ſemi- metals or tin; 
and, alſo, in various leſs. proportions, by lead, 
iron, copper, or platina. The yellow colour 
of gold 1s, likewiſe, impaired by tho fumes of 
arſenic, or admixture of tin; as, likewiſe, by 
lead, in a very great degree; and the other 
metals in various leſs proportions. The ſame 
effect is produced by fuſion together with 
nitre or borax: but may be again removed 
by a fuſion with ſea ſalt: or by cementation with 
other bodies containing the acid of that falt; 
and made to emit it in the ſtate of fumes. - 

Gold, therefore, differs from filver, in its 
being of a yellow rolour, and having a greater 


3 
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gravity; and in reſiſting, beni in an 
25 Hate, the diſſolving or corroding action 
of all acids, except aqua regia; and the vola= 
filizing action of antimony ; as, alſo, in refufing 
all combination with mineral fulpbur :—from all 
other metallic bodies, likewiſe, (except perhaps 
| platina,) in having a greater ſpecific gravity, and 
thoſe qualities that are peculiar to perfect metals e 
from platina, in its colour ; fufibility, with- 
out addition, by the heat of culinary re; intire 
precipitation from aqua regia, by the addition 
of ' metallic, or other alkaline bodies fingly ; 
and tinging glaſs of a red colour :—and from 
all other ſubſtances, in having 45 e be- 
culiar to metallic Aalen. ; 
| Gold is frequently found in a native ſtate z/ | 
moſt commonly in the form of duſt ; but 
ſometimes in larger maſſes ; in which caſe-it 
is called virgin gold. It is, however, rarely 
or never pure, in its foſſile condition ; but 
combined with either a greater or leis propor- 
tion of filver, There is no proper ore of 
gold: but it is generally commixt with various 
kinds of ſtones; ſand, or earth; 3 
the kinds of flints called quaræt; 
lapis lazuli; as, alſo, with the ores 2 — 
per and ſlver. Gold is ſeparated from the 
| ſtones, ſand, or earths, with which it is com- 
mixt, by elutriation, 'and amalgamation with 
mercury; and from them, and other metallic 
bodies, (except filver,) or their ores, by uſtula- 
tion; ſcorification with 1 and ſubſequent 
precipitation by gravity, and * 3 
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by detonation with nitre; and by cementa 
tion; — from filver by ſolution in aqua — 

and ſubſequent precipitation by departure; 0 
alſo from that, ne I eee bodie 

1 ec tion tnrou , repur 

1 Tee of 8 — and fm 
glaſs oy the ee or 9 4 
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"ener Which is the akon of hacer 
metals, poſſeſſes, likewiſe, all the qualities lh 
are above made the characteriſtic of them; ta 


which is joined, a white colour ſomewhat milky: 


It is eleven times as heavy as water, and, con- 


ſequently, of greater ſpecific gravity than any 


other known body, except gold, mercury, and 
cage : and it is fuſed by leſs heat than gold; 
like 


that metal, it remains unchanged under 
the action of any fire to be produced by art 
| — 3 laced in . e 

— — hi 


xperiments 
ich, for che reaſon be- 
ed). Its mal- 
proaches — to-UHiat of gold, 


— inferior. It is perfectly ſoluble in 


the acid of nitte, that is pure with reſpect to 
a other bodies, and is not commixt wit 
mpre than a certain proportion of water; but 

it may be departed from this acid, by the 
bodies before enumerated that vill precipitate 
gold from aqua regia. It combines, likewiſe, 


 vilth fimple oil of vitriol concentrated; and in 


atboiling ſtate: and; alſo, with that acid, and 
ſpirit of falt, likewiſe, without heat, when it is 


previouſſy diſſolyed in * of: nitre: but 3 
yi Ts Preci- | 


"4 


* 


ole MerarT ie Bebiss. 4254 


— is in this caſe, always the reſult. 


ſea ſalt, the new compound being — of 
ſome proportion, as roll e nitre, 
as of ſea falt, is called luna cornea: for, — 
fuſed, it aſſumes a ſemi-tranſparent 


in ſome degree. The ſolution of filver in . 
ſpirit af nitre, tinges feathers, hair, or other 
animal ſubſtances, of A black colour: 2 which = Oh 


js a property peculiar to it. Silver is ſaid to 
ſuffer, likewiſe, a combination with vinegar, 
and the native acids of vegetables, ſuch as the 
juice of lemons ; being previouſly reduced to 
the ſtate of a magiſtery, by: ſolution in ſpirit * 
nitre and ſubſequent precipitation, It is d 

ed, as gold, from any acid, by the means 9 
addition of any metallic or other alkaline body, 
except gold, which will commenſtruate with 


the reſpective acids, It combines with mine: 


ral ſulphur in a luminous degree of heat; and, 
like gold, with hepar ſulphuris; or with che 
lixivium prepared from lixiviate ſalt, and the 
fixt ſulphur of animal coal: the ſame conſe- 
guences, reſulting with reſpect to its departure 


or ſeparation from theſe bodies. The magiſtery 


of fllver being commixt with vitreous fluxes, 
or with glaſs, is vitrified in a proper degree of 
heat; aſſuming a yellow colour; and it may be 


recovered from this ſtate by the means abo | 


mentioned with relation to oe 
-'Silver combines with gold: nod * All — 


| other [metallic bodies; hat they take away, 
Land its malleability in various re- 


ee 8 


When. this pregipitation is made With ſpirit of 


= — - = = 
5 x 1 IT. * * 
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ſpeQive degrees; particularl and arſeni 
of which een the es — effect in a 8 
extraordinary manner. Its commenſtruation 
with lead is not, however, ſo ſtrong, but that a 
ſeparation is made by the difference of their 
ſpecific gravity, if they be kept in a 1 ſtate 
in fuſion for ſome time. 

5 — 8 therefore, differs from gold, in its 

ne of a white colour; and having 'a' leſs 
HE. gravity :—from all other metallic ede 
except gold, and platina, in its fixity; the quality 
uliar to perfect metals: from platina, in its 
leſs ſpecific gravity ; and in its ſuſibility wwith the 
beat of culinary fire without — lh :—and 
from all other ſubſtances, in having that com- 
bination of qualities, which makes the your 
1 of metallic bodies. 

Silver is found, indeed more Frequevt)y than 
any other metal, in a native ſtate, under a fila- 
mentous, or ſealy, form, commixt ſometimes 
with various ſtones, and earths ; but for the moſt 
part, with ſand. It is, alſo, found i in = ſtate of a 

r ore, in various ſpecies : the princi 
er Which are aldingwihe by the 4 —— be 
the vitreous, corneous, red, and white; be- 
fides others, at preſent not known by par- 
ticular names; all which are. combinations 
of the filver with mineral ſulphur, arſenic, 
iron, copper, and ſometimes lapidaceous 
earths. It is, likewiſe, obtained from the ores 
of other metals; particularly from the white, 

| 110 nA ores rg copper'y and e tho 
| | ole 


$1510 ih eee nn ro "ns 
(tho of leads . el as from. the mou 


gold; "and from. gold, by in in aq 
tortis, and a an Fear an by e A - 


-Corrns. 4 the firſt of the imperſe mat: 
and has all the characteriſtics above given them. 
It is of a yellow-colour, varying towards a red; | 
betwixt ſeven and eight times as heavy as 
water; and malleable in the next degree to 
gold and ſilver. It commenſtruates with all 
acids; but requires a boiling heat to its ſolution 
in pure oil of vitriol: and being combined with 
it, a blue ſalt is produced; but with the other 
acids, the ſolution, or ſalts, appear green. It 
is diſſolved alſo by ſolution of alkaline falts ; 
and combines with ſulphur, hepar ſulphuris, 
and rancid oils of 'animals, or vegetables, -It 
combines, likewiſe, with all the metallic bodies, 
except mercury, with which, while in an intire 
ſtate, it will not perfectly unite: but it is ſaid, 
that an amalgamation may be made of it in 
the ſtate of a magiſtery; though in many re- 

ted trials, I have known made, a failure of 
effecting it enſued. It requires the heat of a fire 
luminouſly white to fuſe it; but being kept in 
fuſion, with the free acceſs af air, it is calcined 
gradually ; loſing a part of the phlogiſton to 

' which it owes its metallic form; and being con- 
verted, either tothe ſtate of a calx, or to a ſcoria. 
This 
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This calcination is accelerated, or retardedj/ads 
cording to the proportion of the ſurface of che 


maſs of metal; and may be inſtantaneduſly ef. 
fected by the addition pe niere, even though the 


air be excluded; which; bytheeombuſtives Rich - 
ben 


roduced, deprives the metal of the phlogiſtoni 
metallic form may, however, be again give 

to the calx of copper, by reſtoring the phlogiſton 
through the means of ſubjecting ſuch calx; com- 
mixt with the coal of any animal or vegetable 
fubſtance, ina cloſe veſſel, to the degree of Heat 
that will fuſe the copper, This operation is called 
reduction: and is more difficultly Arias of 
copper than on lead or tin. Copper being com⸗ 
mixt with vitreous fluxes, or glaſs, is converted 
alſo to glaſs of à green colour. The temper 
of copper may be varied, by the manner of 
cooling it, after it has been made hot: and its 
tenacity may be een incteaſed by! hammers 
ing when cold. N 

Copper differs om geld and beer, ”Y 
wanting the peculiar qualities of perfect metals; 
which they have: — from other metallic bodies, 
in being 92 a reddiſh yellrw, or orange colour ; dnd 
en its Jpecific a and from all other ſub- 
ſtances, wing the combination y a 

uliar 1 Anh 

Copper is frequently foal in a native fate; 
but not intirely pure: as its want of malleability; 
in ſuch ſtate, ſhews : it is alſo obtained from à va- 
riety of ores; which are not to be known by any 
particular figure; but they may, in moſt caſes; 
| EIT * their blue; purple, or green 
2114 2 | colour; 


/ 
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dur; though; in forme very N e 
copper ores are found of ph Fac and dias 
phanous, -'The proper ores. of copper already 
noted are called, the vitreous;Jagutredus, or blue; 
green; en — mountain green, others 
wiſt improputly called chyſocotha'y white; 2 
low, or brick — and: the cuprous pyrites : 
the yellow ferreous —— likewile; affords dop- 
per; though from: its exceſs in the pro 
iron to the copper, it is 3 an ore 5 
copper, but f f iron. Theſe zores ar 
Combinatidns ef enpper with'fulphur; arſenic, 
| lapidaceous earth, and altrayn iron, generally! | 
in 4 moſt eopiets manner. 
Copper may be ſeparatod from che iron, ſul⸗ 
phat earth, ſtones, &c. with whirtr it is com- 
mist, by Cutriation, reduction, and colllqua= 
tion; —from gold, by ſolution in aqua fortisy 
Land alſo from ſilver, , by;blution "we aqua 
| regina, or by eliqualition with lead. 
| Lead has the metallie characteriſtics above 
enumerated; and is of a greyiſh white colours 
and detwixt deen and twelve times as heavy: 
as Water. It is leſs malleable than copper, 
but more than tin: and is more yielding amid 
ſoſt than any other metallic body. It is fufible 
im leſs heat than will render it laminous; but it 
reſiſts the calcining power of heat much len 
tan copper or ifbn, though more than tin 1 
for being kept in fuſion, and the air Tuffered/ 
to have acceſs, it is converted to a pellowifſn 
brown pulverine ſubſtance; which by longer 
eee beceines of an orange red; and i * is 
cen. 
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. 
| a re, it er vitrifies, 

and forms a ſcoria which is called liabarge; 

or, by a yet ſtronger heat, is converted into 

a yellow lat. Thel lead thus varied, by heat, 

_ an metallic form, does not, however, be- 

rfe& calx; or, in words, is not 

| devoid of phlogiſton diſcoverable on 

—.— examination: for, on the addition 

a nitre to it, when it is heated to a luminous 

ree, it detonates ſtronglyz which evidently. 
the preſence of phlogiſton. Thecalx of 

— be eaſily reſtored to its metallic ſtate, 

by means of reduction, as above mentioned in 

the caſe of copper. Lead combines with all the 
acids; but requires a boiling heat to its com- 
menſtruation with oil of vitriol; and, alſo, that 
the acid ſhould be in a concentrated ſtate. By 
vinegar it is moſt perfectly diſſolved ; affording 
ſemi-tranſparent chryſtals ; which, from their 
ſweet flavour, are —— ſugar of lead. It 
alſo combines with ſome ſubſtantial oils of ve- 
getables; with ſulphur, and hepar ſulphuris; and 
is ſaid to be difloived by a ſolution of lixiviate 
falt; and, by long digeſtion, to form a white 
mucilage with a faturate ſolution of volatile 
alkaline ſalt. Lead combines, alſo, with all me- 
tallic bodies, except iron; with which it will 
not commenſtruate, but under a vitreous form 
when both are reduced to the ſtate of ſcoria; 
or the iron, to that of a magiſtery; or calx, and; 
the lead to that of ſcoria. Lead. is not only 

| won when in a calcined ſtate, to aſſume a 

vitreous 
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vit form itſelf; but alſo e e in a great 
degree the vitrification of all other vitreſcent 
bodies. alt differs from gold, and ſilver; in 
wanting the. peculiar qualities of: perfect metals 
and in having a. leſs ſpecific? grauity :—from 
other metals, in being of a greater N 
and ſofter; and in affording an orange red ca 
and yellow glaſs per ſe : from the reſt of the | 
metallic bees, in having all the. proper qua- 
lities of metals : —and from all other ens 
in having, the characters of a metallic Sb. 
Lead is, though very rarely found, in a na- 
tive ſtate. It is therefore moſt generally ob- 
tained from ores: the moſt common kind of 
: which 4 is known · among metallurgiſts by the 
name of galena-teſſulata : but where it ſeems 
compoſed = lender oblong plates, it is called 
galena , granulata, or galena ſubtiliter firiata. 
There are alſo other ores of lead which are 
diſtinguiſhed by the names of red, green, white, 
and grey: though none of them are common, 
and the white and grey, but very rarely found. 
The. ore of lead. is-principally a combination of 
that metal with ſulphur: but it is ſometimes 
blended with lapidaceous earths, and other ores; 
and frequently combined alſo. with. arſenic... 
Lead may be recovered from the ſubſtances, 
with which it is: combined in the ſtate of ore, 
by elutriation, uſtu lation, reduction , «liqu 2608 
and fuſory precipitation. 0 
IX has, alſo, all the alien aſcribed) 40 
metals i in general. It is of a white colour not 
greatly. varying from that of ſuverʒ and being 
Vor- II. 8 only 
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only ſeven times as a8 water, is cn 


= lighter than any other metal. Itis alſo 


with leſs heat: and is lefs fixt ; being cal- 


mallcable,. and tenacious, than any other me- 


tal: but harder and more reſiſting than lead. 


Tin combines with all acids; but moſt per- 
fectly and freely with ſpirit of nitre commixt 
with a tenth or twelfth part of oil of vitriol: 
which compound, as has been before obſerved, 
is moſt properly called aqua fortis; though 
ſpirit of pure nitre is moſt frequently called fo. 


Tin combines alſo with Minen A ſulphor, hepar 


8 and, as is ſaid, with olive oil. It re- 

rfect vitrification : but combining, under 
= t, with vitreous bodies; it gives a tur- 
bid or milky whiteneſs to the glaſs. Tin differs 
from gold and filver, in wanting the qualities 


peculiar to perfect metals ny the other me- 


tals, in being of leſs ſpect avity ; ,. 
keable ; EE fixt ; fufs 22 Ele 8 fog 
and in affording a white calx * me- 
tallic bodies, in having the qualities peculiar to 
metals and from all other ſubſtances, in 
having the proper charatters of metallic bodies. 
Tin is very rarely, if ever, found in a native 
ftate; though there are ſome writers on metal- 
lurgy, of good authority, who aſſert they have 


een ſuch. It is, therefore, obtained from ores ; 
which are diſtinguiſhed into the black; white; 


and the common, Which is s brown, yellowor red. 
| . Tin 


o MrTrATT10 BoSriniz 2839 
* ay be ſeparated from the mineral ſul- 
phur, n arſenic, ſtones, or lapidaceons earths, 
with which 3 it is commixt while'in'the ſtate of 
an ore, by elutrration, at lation, Wee 
and reduction. * 
Trow has all the htidittes' mmon 1 n 
It is of a ſhining grey colour; and is ſeven times 
and a half as heavy as water. It is the hardeſt, 
and moſt tenacious, of all metals; and requires 
the greateſt degree of heat to its fuſion : and 
being fuſed, it is mote fixt than any other im- 
Let metal; but is nevertheleſs at le — | 
by a continuance of luminous heat with acce 
of air, ſubdued ; ind reduced to a calx of a red- 
diſh brown colour; or, with a greater degree, to 
a dark brown — 6h ſcoria. Iron has, 
alfo, 4 peculiar quality not found in any other 
body; which is its magnetic attraction, that 
always ſubſiſts in it in ſome degree or manner, 
While in its metallic ſtate; but is extremely 
varied by the accidental ſtate of the iron in 
other points: as alſo diminiſhed by the oombi- 
nation of the iron with other bodies. 
Iron combines with mineral ſulphur, hepar 
ſulphuris, ſolutions of lixiviate and alkaline 
falts, empyteumatic oils, and oleum napthæ. It 
combines, likewiſe, with all the acids; and alſo 
__ withall metallic bodies, except leadandmetcury, 
The temper of iron in its proper metal. | 
line ſtate, is ſubject to be greatly varied, by 
the accidental anges from heat to coldneſs* 
as it may, by a variation in this particular, be 
rendered either more flexible and tenacious, of 
| 82 more 
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more rigid and friable, than any other metal in . 


a pure ſtate; and its tenacity is likewiſe greatly , 
increaſed, by percuſſion or forging, while lumi- 
nouſſy hot. Iron differs from other metallic 
bodies, in its greater hardneſs and refiſtence to 
Jufibility :: and from all other ſubſtances Ou 
ever, in its magnetic attractian. jy 
Iron is never found in a native ſtate; thougl L 
a | ſpecies of ſmall ſtones, reſembling the marca- 
ſite pyrites, are deemed ſuch. by. ſome: but 
they may be more properly eſteemed, ſtones 
greatly abounding in iron, than virgin iron. 
t is, therefore, obtained from ores; of 
which there is a great variety of kinds both 
in the form called iron ſtones, and that called 5 
ochrous earth: and it is contained alſo in 
the blood ſtone, emery, magnet, and pyrites 
of ſeveral kinds. The iron does not, however, 
for the moſt part exiſt in theſe ores, in a me- 
tallic ſtate; but requires the addition of phlo- 
giſton in order to its reduction: this phlo- 
on, however, is frequently contained in the 
ore itſelf; which, after a due calefaction, will 
give proofs of its metallic ſtate, both with re- 
ſpe& to the magnet, and commenſtruation with 
acids, that were wanting before. In other kinds 
of iron ore, nevertheleſs, it is neceſſary that the 
phlogiſton ſhould be ſupplied: by the addition 
of ſuch bodies as contain it, in a proper ſtate : 
but it is not abſolutely requiſite, i in order to the 
reduction of iron, that the heat of fuſion ſhould 
be adminiſtered : for, contrary to the diſpoſition 
En metallic bodies in general, it will i 
WI 
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with the phlogiſton ifr the matter added, even 
while it remains in an intire ſolid form. Nor 
is the iron, which is to be obtained from ore 


by eliquation or fuſion, as it exiſts in its natural 


condition, ſcarcely ever found in its proper 
metalline ſtate; for, being combined in ſuch 
ore with mineral ſulphur, it wants malleability 


and ſoftneſt of texture; having a hardneſs ir 


glaſs, but without much tenacity; and a great 
| agi). It therefore requires to be freed, in 
a cbxtain degree, from the mineral ſulphur, 
and other heterogeneous bodies, and impreg- 
nated with a purer kind of ſulphur, in order to 
its becoming malleable iron: and in a more 
perfect degree, in order to its converſion to: ſteel; 
There is, indeed, one inſtance of iron exiſting 
natively in a malleable ſtate: which is that, to 


be obtained from a ſpecies of cobalt, found in 
the province of Weſtmannia in Sweden, by 


Med Braut; and by n eee in the Acta 
Upſat: anno 1742. 

Iren is ſeparated fromthe hw bodies, ts 
which! it is commixt in the ſtate of ore, by 
reduction, eliquation, and fuſory precipitation, 
and from the mineral ſulphur, in that degree 
which conſtitutes forged iron. by calefaction 
and percuſſion; and in the degree which con- 
ſtitutes ſtee} ; by cementation with the coal of 


animal or vegetable ſubſtances; ; or by re-fuſion : 


"ou percuſſion.” iich tg beinen 
SrM-MzTALS have all the Chürakteriſtie 
dunkle above aſcribed to metals: but they 


differ from them, in having a eſs" ſpecific gra- 
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vity ; in their incapacity of being rendered 1 
teable to that in which metals. are; in 
their being much more volatile, even fo. a 70 

| —_ in the whole of their ſubſtance; and 
n part without decompofitton : from mercury, 
bak platina, they differ, in their much kf. 
ſpecific ' gravity pots alſo, from the fitſt of 
them, in their being of. a- ſolid confiſtence when 
cold; and from the latter, in their valptility, 
and fufibility :—and. from all other ſubſtances 
_ they = om having the abu e to 
Zinc 00 | Engliſh called al Arte) iclaſſed 

1 * firſt of — ſemi- metals. It poſſeſſes the 
roper characters of a ſemi- metal: and is of a 
Fluch grey ſhining colour; with a kind of la- 
minated texture, as appears hen it is broken. 
It fuſes with that pro 


portion of heat, Which 
gives it the firſt degree of luminous redneſs: 
and, if it be not u dne ſtrongly, calcines to 
an earth reducible according to the manner 
d: but, if à greater degree of 
heat bn it yields a beautiful green 
flame; and ſublimes almoſt wholly away, partly 
without decompoſition, and partly in a decom- 
pounded ſtate : the phlogiſton ſuffering that 
change vchich combuſtion always produces; 
and the metallic baſis of the zinc, of Which 
2 great part may be collected, if the calcination 
be performed under a chimney, either in the 
form of fd wers; or in mere concreted maſſes 
called the cadmia fornacum, being reduced to 
a Tae in Wich i it is —_— of reduction by 
1 * any 


ens iro MeTALLc 'Bopizs,- ray 
ay means hitherto known. Zinorefaſe all 
commenſtruation with mineral ſulphur, even 


though combined with lixiviate ſalts in the 


form of hepar ſulphuris; to which all other 
metallic bodies yield; but is ſaid to be dif- 
ſolved by the ſolution of lixiviate ſalt combined 


with the fixt ſulphur of animal ſobſtancess | 


as, alſo, by a ſaturate ſolution of volatile Alka · 
line ſalt. "ik combines, however, freely with 
the. mineral acids, particularly oil of vitriol; 
with which it forms the metallic neutral falt, 
Called ure vitriol: and it oommenſtruates, 
likewiſe, with all. the metallic ſubſtances, ex» 
cept biſmuth, with which, though there is the 
greateſt affinity of nature betwixt them in other 
ects, it will not combine... With copper it 
combines, even in the proportion of a third 
Part, without taking away the malleability of 
it: but there js a great difference in the com- 
pound formed. of thoſe two metals, from the 
manner of combination. For, if the 

be impregnated with the zine by means of 
cementation with the lapis calaminaris, which 
contains a large quan 1 ob of zinc, braſs will 
de produced: but, if they be combined by 


means of fuſion, compound, differing in co- 


lour and other properties, and commonly called 

the Princes. or Bath-metal, will be ee 
Zinc differs from metals, in wanting 5 

qualities which make their peculiar aburacter : — 


from the other ſemi-metals,- in its greater 


ü 6 and * from the anomalous 
metallie bodies, in be the qualities _w 


a3, 
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lar to ſemi- metals, and wanting thoſe in whith 
 they-vary from them :—and'from all other ſub- 
ſtances, in having the qualities deen give” the 
cbaructer lo metallic bodies” 
Zinc has not been hitherto found in na- 
ive ſtate. It is, therefore; obtained from 
— which are not, however, proper to this 
metal, but are congeries of che ores of other 
metallic bodies, commixt alſo,” for the moſt 
part; zvith dpidaceous earths and ſtones.” Tine 
is, alſo, contained copiouſly in the lapis ca- 
laminarisz'which, indeed, may be eſteemed 
«proper ore of zinc; though it dbes not ad- 
mit of being ſeparated from this ſtone ifi a 
metallic ſtate, by the ſame meabs as fromthe 
mixt kinds of — Zinc is recovered” from 
the ores, or other bodies with which it is com 
bined by ſublimation, or rather diftillation3'4s 
it: does noti admit, like other metallic Bodies; 
of. being . Pg" by! eliquation” or Flory 
precipitation, Ty + Þ os 5 tunes 30 JOAN _ 
35 BISMUTH, called; als, in Engliſh tin'glaſs, 
Has all the proper characters of à ſemi- metal, 
and reſembles zinc in its appearance; : except 
inſtead of having a bluiſh caſt in its colour, it 1 
clines towards a reddiſh yellow. It is the 
moſt fuſible of all the ſem metals; and when 
commixt: with them, even promotes greatly 
the fuſion of metals: and it is is yet t the mot 
fixt of the ſemiimetals; and has no ſenſible. 
detonation: with nitre; theugh it may, hy a 
lower effect, be calcined khrough its- means: 


* acted upon 26h ſtrong fire, er | 
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be ſublimed in flowers; and with 2 leſs de- 
gree, duly continued, converted firſt into 4 


calx; and, afterwards, into a 'vitreots body: 
both which are, nevertheleſs, teducible into 2 
metallic ſtate, by the reſtoring, the phlogiſton 
exhaled from it. It is extremely fragile, and 
wanting almoſt vey degree of malleability 
Biſmuth combines, through fuſing heat,” with 
mineral ſalphur, hepar fat utis; and, Pein; | Fe 
duced to the ſtate of a magiſtety, With the Au- 
tion of Hxviate ſalt combined ith the fix xt Ml 
phur in the"coal"6f animal fiBſtahces; ah 

is faid, alfo, With a faturate ſolution o of volle 
alkafithe Kalt.“ It combines, àlſg, with all che 


mineral acids,” bur not perfectly with oi o, 


vitriol: requ ning both a concentrate ſtate , and 
4 boiling” heat” to its cortoffpf by chat 261d; 
Being diſſolved with th nitrous 4040 it may be e 
depafted from it by the bare effuſion of water 
affording * a magier extremely white, Biſ 
mutli combines, "alſo, with All the metallic 
bodies,” EXC ept Zinc : but, though it may be 
_ comimixt With Zitic, while in a fuſed ftate, 
bs ſeeming ly united body; J yet, on their 
rowing cold, the biſmuth wil [ de ound to be 
parated PROG the Zinc, fortnitig, as it were, a 
ſtratum undet it. It appears to have leſs phlo- 
giſton in its decompoſition than either anyof the 
imperfect metals, or ſemi- metals, RO its 
having no ſenlible detonation with nitre, 
9 Biſmuth differs from metals, N foe 
ber that ſnhke Ibeir. peculiur chargt racter x 175 


the other ſemi- ments, in its greater 
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in having the charaeriftic 


diation o 
a It combines with. all the —— 
| acids; and with all metallic bodies, except 
mercury: but with that it refuſes all cam- 
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ferry i bn its colour's verging towards a reddiſh 


yellow ; and in its greater. ee 4% 1 
Ah: from the anomalous. metallic Bodies, 
lities of. fei. | 
Ka Meigs all other 5 in. 
255 the combination E qualities, 
ic bodies. . 25 
Neuss OF, ANTIMONY. has al the p proper 
charactets of a ſemi· metal: and is of a greyiſh, | 
white colour; and very fragile. Being calcined, 
with a moderate. heat, © is firſt, converted, | 
to a grey calx; a rds, into glaſs of a. 
ſtrong red colour, nclining to the orange. But 
being ſubjected to a greater heat, it ſublimes. 
away in its whole ſubſtance; and, inits avolation, 
volatilizes, or carries off with it, a conſiderable 
Prope ort ion of ; any other metallic body combined 
vth it, except gold and plating. | Being, othett- 
wile, rrp a ſufficient; proportion. oo 


$f + +4 


4 5 lus jm antimony combines 55 pats 
neral ſulphur, hepar ulphuris, . ſolution 
of lxiviate ſalt, 78 OY as 18 ſaid, b the me- 

aline ſalts fuſed.” — * 6 with 


_— eMC. 


menſtruation, . notwithſtanding, the combina- 
tion pretended. to be 7 by the means 


invented by Henckel. F r nothing more 


is effected by that 5900 45 which walk be 
Ns below), but a meer c LAMUIMALGUT: of 


— neveoaeeny 


| Emony,. being mixt with vitreous f 
Fay My. Mg Propecia vitrifies per 


1 wanting the qualities peculiar: to 


oN MzTALitic Boos, .. ths 
the 1 two | ſubſtances ; 3 48. the. regulus wholly 


tes from the mercury, in a. very, 


ſpace, if they be ſuffered to ſtand at reſt An 


y; giving at a yellow. Pp our t 

the glaſs: but by e continuance 7 the 

heat, it becomes t. and verges: hn 
colour to red. | 


Regulus of antimony aten ed metals, in 


all the other ſemi-metals, in requiring 4 much 
5. and rom Zinc, MID, 
{4 ; th, in being 486 
Kt, . 4 clear — 1 colbur, not. incliang 
yellow; and regulus of arſenic, in being mare 
whiter : —from the anomalous. metals, 

in having the proper charaters of a ſemi-metal : 
and from all other ſubſtances, in Saving 
the qualities peculiar to metallic bodie. 


Kegulus of antimony js not known to exiſt 


any where in a native ſtate; but is found com- 
bined with ſulphur, in a compound of a peculiar 


ance; and is called crude. anti mam: but being 
ſometimes, likewiſe, of a reddiſh colour, is en 
called red antimony. This crude anti 2 
formed principally of ſulphur, and regulus 


nature; which has a metallic glitter: 1 


timony; but 1s frequently not deyoid of * 4 


The xregulus of e is ſeparated from 
che other bodies conſtituting the crude anti- 


ng 

mony or its ore, by eliquation, uſtulation, fer 

as and Precipitation by. other en | 
EGU- | 
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My 
ties, the others; haying their ſhining appea 


ance, with a lr white colour. It is, 1 


Gutvs oF ARSE NIC has the characters ofa 
metal : arid reſembles, in its general qua- 


ever, of lefs ſpecific gravity than any other 


and likewiſe the moſt volatile; as it flies off 
quickly in furnes, wick 4 lefs heat than will 
melt ik: and is, therefore,” with difficulty kept 
in a fuſed ſtate; requiring a ſtronger fire than 
die cker ſeimi-metels to its liquefaction. The 
Imes;” when collected in a denſer ſtate, form 

yHtalline maſs :" and,” when in 


Ine form; and becomes What is called 


When; dhich i ede nevertheleſs, be. 


bieüght back again. hh metallic form, by 
uction 


de means of re but, in the mean 
ne aſſumes à fall e nature; in which view it 
been before full treated of in Part II. 


Vol I. Regultis of arſenic combines with 
Uneral ulphür, and with alkaline ſalts; as, 
alſd, with all the metallic bodies, except mer- 
cry, and platina according to Dr. Lewis; 
rendering the metals extremely friable (except 

copper 5 ſome proportions) ; and;'alfo, volati: 
ing them on the acceſſion of due heat; and 
whitening gold and copper. | Arſenic being 
commit with vitreſcent bodies, in due heat, pro- 
motes greatly their vitrification; and combines 
with them in a tranſparent glaſs; unleſs when 
added. in a large proportion; in nick caſe, 


177) 21 An | 


| 5 | 2 deren of — | 
nm — that condition, loſes its 


- * 
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an opake white, e milky colour, is pro- 


CEC a 


"2. Regulus 25 arſenic i is, "Gmetimes, cough 
but ſeldom, found in a native ſtate, It 1s, 


therefore, recovered from ores: of which the 


proper are, the white pyrites, orpiment, and 

cobalt: and it is contained, alſo, in a latent 

manner, in many various ſtones, and earths. 

It is not, however, to be recovered from theſe 
ores, or earths, 1n its metallic form ; but in its 

calcined ſtate; or, in other words, chat of the 
white or chryſtalline arſenic, _ ; 

Regulus of arſenic is not to be ſeparated 
192 its ores, by eliquation, or fuſory preci- 
pitation, as moſt of the other metallic bodies 
are; but muſt be obtained, as zinc, by ſub- 
limation, though not in a metallic, but cal- 

cined ſtate ; from whence it muſt be brought 
to the form of a ſemi-metal by reduction. 

Rxcurus or COBALT is little known, not 
being noted as a diſtinct ſemi-· metal before the 
year 1729, when Mr. Brant laid an experimental 
examination of it before the Royal Society at 
Upſal, in which he demonſtrates it to be a di- 
Nin&t ſemi-metal. It agrees with the other ſemi- 
metals in its general qualities; but has the re- 
markable property of combining in a large pro- 
portion with iron, without diminiſhing the mag- 
netic attraction of i it: ſeeming, on the contrary, 


itſelf to acquire the fame attractive power by) li 


commenſtruation with the iron: which p 
ſerves, alſo, its malleability during its U 
with this ſemi- metal, contrarily to what hap- 
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8 te cal of all others. © The regulus of 
cobalt, mixt with vitreous fluxes or Saks I - 
with the acceffion of due. heat, converted to 
blue glaſs, in the ſame manner as ſmalt ; 
which is the recrementitious earth of the co- 
balt after the arſenic, and regulus, where chat | 

is preſent, are reſe; 

Re lus of cobalt does not appear to have 
ever "Re en found in a native ſtate: nor is hi- 
therto introduced into any uſe with reſpect to 
economical application. That which Mr. 
Brant made the ſubject of his examination, 
| was obtained from a particular kind of cobalt, 

found. in Sweden and ſome other places, £ ; 
diffipation of the arſenic, and reduction accor 
ing to the uſual means. 

Nickxxl is the other of the Sn nepel not 
hitherto admitted into the uſual enumeration 
of the metallic bodies of that claſs. It was 
brought into public notice by Mr. Cron- 

ſtod, in an account of it given to the Royal 
Academy of Upſal, in the year 1751. It 
agrees with the other ſemi-metals, as far as 
appears hitherto, in its general character: and, 
not having any peculiar qualities at preſen 
diſcovered that can render it uſeful, it is not 
I's =. 8 to any economical purpoſe. 

he ANOMALOUS, or ne ME- 
TALLIC BoDIEs, poſſeſs the general properties 
of metallic bodies: but differ from both the 
metals and ſemi-metals, in ſome of thoſe qua- 
lities, which are eſſential to the ſpecification 
of either of thoſe claſſes, 


1 


Pr A- | 


not without ſome 
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Piet according to the moſt autheatic 
account of the Ape ene thi 
it, may be deemed an anomialons metallic 


body ; and may be properly ranked as the firſt 
of t em, from its nearer approach to the nature 


of metals. It is of a white colour, much re- 
ſembling that of ſilver. According to the ſtate, 
with reſpect to purity, in which it has been 
hitherts examined, it is more than eighteen 
times as heavy as water; but it is probable, 
that in a perfectly pure ſtate, it may prove of 
equal, or greater ſpecific | gravity than gold. 


It is not fufible'in any degree of heat, wich- 


out the admixture of other metallic bodies : 
but, with them, runs into fuſton ; in degrees 
of heat, that vary with the different ſpecies of 
metallic bodies added: and it is not only in- 
fuſible by heat, but remains unc , 8s 
gold or filver, in the mm ſt that can be pre- 
duced on the principle of culinary fire. It is 

— of N but 
breaks with forcible ſtrokes; be 
then even pulverized. It . with 
hepar ſulphuris; but not with crude ſul- 


phur; and with aqua regia only among the 


acids. It combines with all the other metallic 
bodies: but with reſpect to arſenic, there is 
ſome doubt; as will appear from the reaſons 


given below. Being mixt with vitreous fluxes, 


or glaſs, it is not like the other metallic bodies 
converted into glaſs; but ſeems merely to 
commix with it; ; N an 1 appear- 


ance. 
Pla- 
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Platina, being diſſolved in aqua. regia;' is 
not precipitated by green vitriol, like gold, 


not even with the vitriolic acid in its ſimple 
| Nate, provided the ſolution be previouſly di- 


luted . with water; nor does the ſolution give 
either a purple or black tinge to feathers, or 


other animal ſubſtances; though a ſolution of 


gold ſtains with the firſt of theſe colours; and 


a ſolution of filver with the other: nor, being 


precipitated with tin, is the magiſtery of a crim- 


ſon red colour. The ſolution being, however, 
ſuffered to ſhoot, produces chryſtals of a dark 


almoſt opake red colour; and of a flaky form: 
but, being commixt With alcohol, no ſepara- 


tion of the platina from the aqua 5 enſues, 
as in the caſe of gold: nor is a perfect preci- 


pitation to be made by the addition of alka- 


line ſalts, or any of the metals ſingly; a 
proportion, ſufficient to give a ſtrong 4 * 
colour to the fluid remaining undeparted. 


Platina, combined with the metals, gives : 


| hardneſs and brittleneſs to them; particularly 


to lead: and, in a large proportion, takes 
away the malleability of all of them, when 
in their perfect ſtate : but to iron, in its 
crude ſtate above deſcribed, in which it 
is called caft iron, it gives ſome degree of that 
quality. Tin ſuffers the moſt, in its mallea- 
bility, by platina: gold, and filver, the leaſt. 
Platina renders the yellow metals paler : 


By which effect is not, however, produced ſen- 


ſibly in either gold, or copper, by the ad- 
mixture of a mall Proportion of it: but by 


leſs 
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which it agrees nearly im its! ſpecifie grav 
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leſs " copper, than in gold. The colour of 
the white metals is alſo injured by it: but that 
of ſilver the leaſt, and of 5 the moſt. Pla- 
tina increaſes the hardneſs of zine, and regulus 
antimony; but not of biſmuth, ©” It reſiſts the 
volatilizing power of antimony; and the cor - 
rofive. artion of the royal cement: and even 
provents: the vitrification of lead,” combuſtion of 
zine, or calcination of antimony, when com- 
bined with them in a ſmaller proportion : which 
eyindes that it imparts its indiſtructibility, and 8 
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unchangeableneſs by fire even to other metals. F 
| Platina, therefore, differs from metallie bodice > . MM 
in general, in being wholly infufible avithout ad- Us 
dition: and froin metals in particular, i in hauing 6 
2 ſmall degher” of © malleability,” and being 
From gold, in particular,” with i 


ity; in "i 
invecfifing combination with all acids but aqua” 1 

regia, and, likewiſe, ith ſulphur: and in its” 
reliſting'the volatitizing power of amtiniony ;* it 
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Hon with ſulphur, and with all the acids;but aqua ' 
regia; and in the, colour of the mogifery: and ; 


2 it differs zn its f and unc "8 
under bus apap ory in its ſpecific: gravity; 
and in its refufing combination with ſulphur, and 
all acids but;agua regia, It differs, from ſemi- 
metals in particular, likewiſe, in iti infufible per. 
Jes. and in its being invitrifeable; | (abſolutely 
Axt: and from all * ſubſtances, in having 
that combination 0 A which, withes the 2 
cafication; f mei ( | 3101 13177 Schiel 
What the ates ate from whence plating. in. 
obtained, in its original mineral ſtate, is not 
hithetto knoyen i in this part of 9 there 
being great reaſon to belieye, that maſt of: the 
ſpecimens brought to Europe had undergone. 
_ ſame operations, | in; order to the of 
what; gold: might have been mixed with the 
platina in rhoſe mineral maſſes in which it was . 
faund. There are but two of theſe ſpecimens 
well deſctidoc which are thoſe of Mt. 3 5 
and Dr. Lewis: and they varied, according ta 
the different accounts, from: each other The. 
fieſt was. cot poſed 
ſand, of 2 pure 


4 


magnet 
were miſtake for rows cn 
ta be the ſame, but with the 
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__ of mercury ; ; and of two other ſub= 
ces, the one like ſpat; and the other pit 
coal; with which it gave the fame appearances | 
when burnt. 

The platind has been but very! lately known 
ks Europe. The firſt publle notive, that has 
ey taken of it, was in the relation of the 

voir made to Peru by Don Antonio Ulloa, 

liſhed at Madrid in 174 $; but which gave 
indeed very little light into its nature: that 
gentleman not being at all verſed in matters of 
' this kind. But, before that time; Mr. Charles 
Wood had brought ſome ſpecimens. from Ja- 
thaica to London: and in 1750 theſe ſpeci». 
mens, with an account 1 Mr. Woods experi- 
ments on them, were laid before the Royal 
Society of London, by one of their members, 
Nr. Watſon, a zealous: cultivator of natural 
philaGphy. Mr. Wood's experiments extended 
ws farther than to the mixing the, platina by. 


S 


fuhon, with gold, filver, copper, and tin; the 
ctipelling it With lead; and the tryi ME to diflolve 
it in aqua fortis. In the year 17 $1, 1 3 
publiſhed a deſcription, and experimental exa-. 
mindtion of the platina, in the Memoirs of the 
Royal Academy of Sweden: Which examina- 
tion was 00 further than chat of Mr. 

Wood: but Dr. Lewis, in the year 1754. pub. 
| liſhed in the Memoirs of the Mi oyal Society of 
London, a much more ample account of the 
| experimental nature of this ſubſtance than had * 
been before given. There are, however, ſome. . 
ö remarkable variations i 7 the accounts of theſe © 
| TT two 
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two gentlemen, with reſpect both to the ſen- 
ſible properties of the platina, and the reſult: 
of their experiments on it. For Mr. Sheffer 
. fays, in his account, in one place, that this 
metal as as malleable, as an iron Can be: . 1557 


5 e into ay bag 5 ie in.an iron 

ﬆ# 'mortar.” According 25 him, therefore, this 
| ſubRance i is ſo far from being as malleable as iron, 
that it does not poſſeſs this quality i in an equal 
degree even to one of the ſemi- metals: and if 
| thats were really no difference, with reſpect to 
purity, in the ſpecimens of platina Ce] by 
them, one would wonder, that Mr. Sheffer ſhould 
fall into ſo extraordinarya miſtake; unleſs, by pre- 

ſuming, from light trials, in which he perceived. Þ 
this ſubſtance to be in ſome degree. malleable, 

that it was, therefore, greatly {o:. for with te- ä 
lation to Dr. Lewis, one can ſearcely believe, he 

erred in this particular: as he Was not limited 
in the quantity of the ſubject matter; ; and ; ap- 7 
pears to have been very. accurate and elaborate 5 
in his experiments in moſt other points. * Afi 7 
other circumſtange, in which they differ. from 

each other; is, with reſpect to the combination , 
of the platina with arſenic: for Mr. Sheffer 

"ps, that, with an addition of arſenic, 2. the , . 4 
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or iron joined tb arſenic ; and that this would 
happen equally, even when only one part of arſe- 
nic was put to twenty four of the platina : and, 


Aux for this compoſition, as is neteſſary when anſe- 
nic is to be combined with iron or copper; 
that as ſoon as a little portion of the arſenic is put 
into the crucible to the platina (which ſhoald be pre- 
viouſly made red hot) the whole melts in the twink- 
ling of an eye. Contradictorily to this, Dr. Lewis 
fays, in his general remark on the experiments 
he has given reſpecting the combination of the 
platina with the ſemi-metals ; © This extraor- 
e dinary mineral, on which the moſt active fluxes, 


moreover, that there is no occaſion to uſe 2 
ut, 


c affifted by the moſt intenſe fires, have no effect, 
te melts perfettly with all the known metallic 


bodies; unleſs arſenic, a ſubſtance impatient 
* of à degree of heat ſufficient to render itſelf 
« fluid, is an exception: which, in the ſenſe 
I underſtand this paſſage, amounts to affirm- 
Ing, that arſenic, on account of its too great 
| volatility, cannot be, by any means, combined 
with platina. I take it, therefore, for granted, 
that Dr. Lewis did not advance this notion 


without having made ſome experiment, on 


which he might ground it: though a foreign 
writer has conceived the fact ro be otherwiſe ; 
and ſays very unwarrantedly : ©* Myr. Lewis 
* ne vouloit pas ſeulement eſſayer cette combinaiſon, 
* croyant que ce ſeroit le comble de Pextrava- 


«. gance de voulbir unir par la fufion le corps le 


&* plus fixe & le plus refractoire de la nature, 
i gue nulle violence du feu ne pouvoit ſubjouguer , 
1231 . 8 z 
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* us autre que $evaperait 2 la muindre.chae 
leur, It were to be: wiſhed, however, tho 
Doctor had expreſſed himſelf with more preei- 
ſion on this material article: or rather giyen the 
experiment of the effects of the mixture of 
arſenic with platina in due heat, at large; 
which ſeems Tad to the „ee of his 
profeſſed intention ere ding to the title of 
the paper, which is PAPER IV. PLATINA 
MIXED WITH SEMI-METALS) of ſhewing the 
effects of the mixture of plating with the ſemi - 
metals; and not ſlightly touched upon it, in a 
parentheſis, in the remarks on other 
ments, But ſup ſing that this was faid on 
_ fqundation, . is it poſſible to reconcile 
ch difference in the two writers, in a point 
that is too ſimple in its nature to admit of a 
miſtake ; and turns upon an experiment in 
Mr. Sheffer's caſe, which is too circumſtan- 
tially related to make any allowance of that 
kind in his favour, if the fact be really other- 
wiſe ? There is another circumſtance in which 
Mr. Sheffer, however, appears clearly to have 
fallen into an error; which is, in th fin 
that the platina, though it could not be Pfuſel 
without addition, by any degree of heat, while 
incloſed in a crucible or melting pot, might 
: Jet be brought to that ſtate, by being expoſed to 
the action of the heat in the naked fire, in con- 
tact with the coals, But Dr. Lewis, Who has 
expreſſed himſelf well aware of the difference, 
in the two manners of applying n heat, has re- 
lated an experiment, made en this * 
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with all the ady that his great know- 
ledge and ſkill in theſe matters could ſuggeſt; 
in which it appears, that, where tlie platitia 
was kept free from other metallic bodies, the 
heat had no more effect upon it, when in 
contact with the 3 fewel, than when 
incloſed in melting and the platina 
may, therefore, on the utelt grounds, be 
concluded, to be abolutely infulble, when 
not mixt with ſome other metallic body, in 

every degree of heat E on the prin- 
ciple of culinary fire. 

T have, therefore, differed: from Mr. S$hef. 
fer, and ſome others, who have called the 
platina a perfect metal; and have claſſed tt 
along with mercury, as an anomalous metallic 
body; as it wants fuſibility per ſe, and vitri- 
fiability; which are eſſential qualities of both 
metals and ſemi- metals; and as it varies, more- 

over, from metals, in its want of the —_— 
of becoming malleable in the d that 
made generally the mark of ſpecification be» 
twixt metals and ſemi-metals; and from 
ſemi-metals, in its fixity; which is the di- 
ſtinguiſhing character of perfect metals; and 
makes it, conſequently, recede very far from 
the nature of ſemi-metals. As it, therefore, 
differs from both metals, and ſemi- metals, in 


each kind in particular, in others, it cannot 
certainly, with any propriety, be ranked with 
either: but muſt be conſidered as of a third 
claſs; and, there being none other that agree 


T 4 Een with 


3 7 * 


two effential points of ſpecification; and, from 
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7 with it in theſe particulars, ſuch claſs muſt he, 


+ $ 


"that formed. of thoſe metallic bodies, which 
agree with metals and ſemi-metals in thoſe 
properties which are common to them all; but 
vary from both in ſome particulars that are ſpe- 

 cEifically eſſential to each kind ſeparately; and 

| have, moreover, 1 qualities not found 
in any other. Dr. Lewis, accordingly, has 
judiciouſly avoided naming it either a metal, 
or ſemi-metal ; but called it, with great pro- 
priety, à metallic ſubſtance. 


8 4a” "AT 


Mxkcukx has all the characters above 
aſcribed to metallic bodies; except that, by the 
ſuperaddition of conſtant fluidity, a negation ac- 
erues of the relations, on which the property of 
fuſibility is founded. It is fourteen times as heavy 
as water; but yet ſo volatile, that, with a ſome- 
hat leſs than luminous degree of heat, it ex- 
hales in fumes; but being condenſed again, on 
meeting with a colder medium, it reaſſumes its 
proper fluid form. It ſeems, likewiſe, to be 
calcined, on being long kept in a heat leſs 
than will volatilize it; and is, by ſuch means, 
converted to a reddiſh powder: but the in- 
creaſe of weight, and other attendant qualities 
of this powder, ſhew it to be formed rather 
dy accretion of another body to it, than the 
analyſis of the mercury : nor is it to be any 
other way analyzed, by any known means. 
Mercury combines with ſulphur ; and, as 
is ſaid, when in the ſtate of a magiſtery, or 
calx, with a ſolution of lixiviate ſalt, com- 
bined with the fixt ſulphur of the coal of ani- 


* 


a a EIT 1 * N "TE; . n 6 * 5 
N * 4 * at do TY _. EE aa 2A 2 * 9 
qd x * N . 7 Ws 9 
„ G y * e 3" L ER * „ 8 
F * by © . - q x PETR » a * * 
\ Z : Y : < 
o bd * 
. 8 : wv 1 J 
4 — x 
- Y 


o MeTALLIC Bobizs: 281 
1 8 : and alſo, but in a more im- 
perfect manner, with the balſam of ſulphur, 
turpentine, and alkaline earths. It combines 
perfectly with all the mineral acids ; though it 
is required, in the caſe of oil of vitriol and 
ſpicit of ſalt, that they ſhould be in a very 
concedyrate ſtate. It is ie alſo, to combine 


with vinegar; bein i calcined or re- 


duced to the ſtate of a magiſtery Mercury, 
alſo, combines with all = ella bodies, 


except iron, and regulus of antimony: though 
with the laſt, it is ſaid a combination may be 


made by particular means: but with reſpect to 


the regulus of antimony it was before ſhewn to 
be erroneous; and with reſpect to the copper it 
is imperfect. The combination of biſmuth and 
mercury ſeems only to exiſt while the com- 
und is in a certain degree of heat; for, on 
their being ſuffered to ſtand at reſt after they 
are grown cold, the biſmuth ſeparates from 
the mercury in the form of a powder, With 
copper, alſo, the combination is ſo imper- 
fect, that, notwithſtanding the proceſſes given 
for it by Boerhaave, Kunkel, and many other 
writers, I could never effect a proper amalga- 
mation, nor could learn from others, on whom 


I could depend, that any ſuch had been made. 
Mercury does not admit of being vitrified; nor 


_ enduring a ſufficient heat, even in the ſtate 
when moſt fixt, by combination with acids... 

Mercury is ſometimes found in a native 
ſtate, but more frequently in that of an ore, 
of which there i is but properly one kind, called 


| native 8 
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282 Exraainmhre AND OBSERVATIONS 
native cinnubur - but it frequently, as well 


as the virgin mercury, is commixt with other 
ores, and lapidaceous earths. 
From other fol. 


Mercury may be ſeparated 
ble bodies, when in a native ſtate, by ſimple 


diſtillation; but, when in the form of cinna- 


bar, eee ee raw e @ 
bodies, m added, to procure a depart 
it from the mineral ſulphur. - 

; Metallic badies are the object of ex 
with reſpe& to their decompoſition, and re- 
duction :—the change of their form, or other 
| eo" by combination with each other :— 

ir ſeparation from each other :—the deſtruc- 


tion of their ſpecific form, by combination with 


ſubſtances of diverſe 


genera :—their ſeparation 


from other bodies, and from bodies of diverſe 


genera :—and the r of their texture, or 
colour, while retaini eir ſpecific form. 
The means of the ecompottion of metallic 
bodies, is by heat alone: and it can be only 
effected on the principle of combuſtion, 
through the means of the ſpirit of nitre, either 
in the air, or in nitrous ſalts added. In both 
which caſes, the ſpirit of nitre, cither in the 
air, or falt, commenſtruates with the phlogi- 
ſton, and renders the ſeparation of the metallic 
body a decompoſition, and not an abſolute ana- 
lyſis, according to the difference before ſtated 
betwixt them. 
The means of reduGion of metallic bodies 
to ane perfect ſtate, when in that of a ſimple 
Or. WY k by * addition of ſome 
185 
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containing phlogiſton in a due ſtate; 
irs of oe ry vegetable ſubſtances: but 
it is neceſſary, in all inſtances, except that of 
iron, there ould: be ſuch: a du of heat 

as will fuſe the ſubſtance hen rH but 
in thoſe caſes where the calx is combined with 
acids or mineral ſulphur, the: uſe of alkaline 


ſalts or lime, to make a ee Cpt, bo” 


The change of the form, or other qualities 
of metallic bodies, by the oombination 41 them 
with each other, is brought about, by imply 
| fuſing them together: W in the i 

mercury; which, being a fluid, may be _ 
to unite with ſome kinds, without heat. There 
is a caſe, likewiſe, where cementation, or the 
yaporous ſtate of one of the bodies, is neceſſary 
. ee, if . to be produge 
tive of / peculi ualities in compound; 
which 3 the 1 of the combination of 
copper and zinc, for the formation of braſs; 
which two metallic bodies, if fuſed together, 
yield a very different compound from that 
a en they are combined by cemeny 


The ſeparation of metallic bodies from each 
other is performed by various means: as fu- 
ſory precipitation; cupellation; departure; vo- 
latilization by heat, fimply, or through the ad- 
mixture of other bodies ; and by calcination : 
the manner of conducting which operations, 


being various with reſpect to the ſeparatio 


den metallic . from each ther, * a 
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be ſhewn in the re ctive ex ments on 
thoſe bodies. * * 


The deltweldn of che Fe” an of 
inetallic bodies' by combination with other 


ſubſtances, is effected, in moſt caſes, I 


means of «fie commixture of them with ſu 


ſubſtance; and the circumſtances requiſite, 


are thoſe which are neceffary according to the 


| laws of commenſtruation : but there are ſome 


inſtances, where no mechanical commixture 


is made; the combination being brought about 


by the acceſs of the other body to the —_— 


ke, under the ſtate of fumes or vapour; 


which caſe, as was before obſerved, the opera- 
tion is called cementation. 

The means of ſeparation of metallic bodies 
dees thoſe of diverſe genera, whether com- 
bined, or only ſimply commixt, with them, are 
extremely various, according to the nature of 
the combination or commixture of them. In 
many caſes of their combination with ſuch 
bodies of other genera, as are not of a fixt 
nature ; as the acids, ſulphur, and phlogiſton, 


it may be done by heat, on the principle of 


ſimple incaleſcence ; in moſt others a departure 
is neceſſary, either by the reduction of the me- 


tal, or by the combination of the body ſuper- 


added with thoſe compounded with the me- 
tallic body. Where other bodies are com- 


mixt, but not combined with the metallic 


bodies, mechanical means are uſed for their 
ſeparation, which are generally grounded on 


Tow difference of the ſpecific gravity betwixt 


the 


4 
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the metallic and the other bodies. T * maſt 


general operation of this kind, is that per- 
25 med —ů— — of Water 3 8 above de- 
ſcribed, and called elutriatium or waſhing, over... 
In, the caſe of iron, if in a pulverine ſtate, the 
magnetic attraction may be employed, and 
will make an effectual ſeparation: and diſtilla- 
tion will perform the ſame with reſpect to 
mercury, and the am ing power 
d Ea itſelf ; IS, 0 an 17 means 


welle ballen — each other, _ means, 
are equally various; but as they each make 
the object of diſtinct experiments x — it is 
needleſs to enumerate them heres. - noi 

The. others of 7 5 e is + produced, 
as that o by heat, with or with- 
out addition; 3 b but there is one inſtance, which 
is that of Fare where 97 iquefaction can 
be made of the bod Dork, by the Beat of culinary; 
 fixe,, without ſtance of another metallic - 
body combine — it: and in, many other 


cales, alſa, additions of fluxes or ſuch ſub- 
are expe- 


dient. 3 ite, ol 


ſtanges as promote che lique 


; 7. yolatilization of metallic. bodies is per- 
* either with or without addi- 


ſublume in their, intire ſtate, ; by the heat of. 
Wa b fires, withgut the admixture of other 


a 3 e metals are not eaſily made to 


from the 3 
other 


with b 2 zinc, 
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inſtances, conſiſts Ather in eli 
which is principally in the caſe o 
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other ſubſtances, with which ity 
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The —— of metallic bodies is brought | 


 aboea,- eſther by hear Rinply, or wich the 
_ edition of other bodies; but lead and anti- 


mony are, indeed; the only kinds that yield 
to be perfectly vitriſied by the heat of culinary 
fire, without additivn of ſome other ſubſtance: 
In moſt caſes, therefore; the vitrification of 
them is performed by the joint action of heat, 
and fluxes: which, as was before obſerved, 

is the term uſed to expreſs. bodies added to 
others in this: Mogi ng but the large burning 


2 „ vitrify all ky metallic 
8 NS are ſufficiently fixt to abide the 


action of ſo 1—＋ DG but gold and Alter; 
and, as may be j um latina. 
The change of che ſenfible * in mes 
tallic bodies, without addition or deſtruction of 
their ſpecific form, which is confitied to à few 
of texture; 
metals with” 
regard to their malleability, tenacity, and what 
is called temper; or their condition with reſpect 
to flexibility or rigidity: or in the change of 


colour, which regards only y go id. and copper, | 


except” in ſome caſes of tet], where the ge- 


lour of the ſurface only is affected. The 


change of texture, with reſpect to malleability 
and tenacity, is, in moſt inſtances, produced” 
by the rendering the metal purer: unleſs it” 


the caſe of iron; where, as has been before” 


obſerved, a change of che mineral aufer for for® 


2214 


* 


oO MZ TAT H Bobs. 
ww of a purer kind, ſuch as fubliſt in 


the coal of animal or vegetable ſubſtances, 
uin; yz and in the caſe of cop- 
and ſilver, in des We ſtate, where 
the. tenacity is, alſo,” increaſed b 4 beating it. 
The temper * metals, of Which iron is the 
chi var! 
3 t and either preventing 
their cooling, except by very flow. degrees; or 
acceletating 1 itvin 8 quickeſſ manner, by im- 
merſing them in cold water, For the flower 
the heat leaves them, and the more flexible 
and ductile they become; and, vice verſe, the 
more ſudden they ate cooled; and the more 
rigid and brittle they grow. The change of 
colour in gold is produced by fuſlon with bo- 
rax, and nitre; or ſea falt, eh owe yor ſib- 
ſtance, of which the acid, of ſea. fit makes-e: 
part ; or, otherwiſe, by cementation with 
ſalt, and ſuch bodies as may depart the 
Fromm: it; 3 —— 
that acid, in ſuck manner, 
parated 1ough heat. A fi 
colour in copp 
by expoſing” fer to flame; or 0 Eis fate 
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lt 0. EXPERIMENT. 1. vb as 
Separation of metallic "bodies, - or” the V Sn 
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* 10 to be the lubjett of, this Operation; 
ark. if in be of ai lapidacecus conſiſtence, 7 
though yet ſo ot ee i of Gmprpihibs" 
tion; let it be pow owgered 3 in a, mortar:--or, * 


1 211 4 my bY: 


if it be of 15 nature of vitreſcent flintss 
or the calcarious, gypſeous, or ſparry kinds 
of ſtones, let it be calcined; as was direct- 
ed in Experiments V. and VIII. Chap. II. 
Part I. and then reduced to powder. But, 
if the matter be of the nature of clay or 
Fug that will imbibe water; or in the 
form 


* 


\ 


— 
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form of a looſe earth, no ſuch previous 


 comminution, or caleination, is neeeſſary. 
Put then this matter, being either naturally 


in, or reduced by theſe operations to, a due 
ſtate, into a tray or ſhallow veſſel (which 
may be either of earth or wood, provided the 


inner ſurface be ſmooth), ſo as to fill it two 
or three inches high; and adding water to it, 


in ſuch proportion, as to riſe about an inch 


pos the powder, let them remain thus, till 


the earthy part adhering to the metallic be 
well ſoftened. Another veſſel full of water 


being alſo made ready, which ſhould be of 


a ſize ſomewhat greater than the length of 


'the tray, take the tray in the left hand; 
and immerſe it in an oblique poſition, with 
the hind part higheſt, into the water; and 
move it gently, with the right hand, from 
the fore part, which is the loweſt, to the 


hind part, which is raiſed higher. Let 


it now reſt for a ſhort ſpace of time: and 
then decant off the water, by inclining the 
fore part of the tray; which will carry off, 


with it, the light earth raiſed by the water; 
the heavier. metalline part Saadet; at wha 


es. * Pu VU 


PRE 
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bottom of the tray: and repeat this till it 
be intirely clean. But, if any barren ſtones 
appear to be mixt with the metalline pow- 
der, let the' tray be ſhaken, by moving it 
| briſkly in an horizontal direction: and 
thoſe heterogeneous bodies, that are hghter 
than the metalline matter, and could not be 
waſhed away on account of their too great 
bulk, will riſe to the ſurface, by this con- 
cuſſion ; and muſt be ſeparated by the hand. 
The metalline matter being then dried, will 
de thus freed from all heterogeneous bodies, 
ef an earthy or r deer kind, not men- 
7? alt combined with it. . 


| On5xRvATION. 


| This, operation is previouſly neceſſary, = 
many caſes of the ores of metals, for their pu- 
fification from ftones, earth, and other ſt 
heterogeneous bodies; in order to the Ave 
ſeparation: of the metallic matter from them: 
and in the inſtances of the more valuable kinds, 
or where only eſſays or experiments are to be 
Made of ores, the method here given will 
avail to the end: but where large quantities of 
ore are in queſtion; as in the caſe of tin, copper, 
or. lead; mills wrought by water are uſed for 
che comminution; and the elütriation is — 
formed, alſo, by ſmall ſtreams made to 


Over 


d MZTATfTfe Bopirs. 
over the powdered ore. The fame method 
may, however, be uſed for ſeparating the me- 
tallic bodies chemſelves, when mixt, in the 
| ſtate of filings or other pulverilentous form, 


with e duſt, or other TT | 
* not ro ee 3 


+ 4 


1 11. 


ape of netullic bodies from aan 
'whd terrent fubRantes by. mens of mercury. 


3 941 


Take the ores, waſhed as. in the precede: 
| ing experiment; or any other matter com: 
pounded of thoſe metallic ſubſtances, that Z 
will combine with mercury, and other he- 
terogeneous bodies firſt comminuted, and | 
rendered as. pure, as it can be that way 
made, by elutriation. Put the waſhed pow- 
der into. a veſſel of wood or glaſs; and 
pour upon it, as muth as will riſe above it, 
of the ſtrongeſt vinegar impregnated with 
about a tenth part of alum, diſſolved in it by 

means c of heat; and let them remain a day i 

or two in this ſtate. Decant off then the vi- 
negar; and free the powder from what may 
adhere to it, by ablut) tion, with clean water, 
till it ceaſe to contract N acidity. Add mers 5 


wo _— 4 * if ; „ , * oy 
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19 5 to the powder, in the proport 
arts to one; and rub them toget! ler, with 
4 broad- ended wooden peſtle, in "a proper 
"mortar, till there be 0 APPEAFance. f any 
powder; unleſs a black kind produced by 
the globules of mercury minutely divided: 
and, "of this means, the other metallic mat- 
ter will be combined with t the. mercury in 
nalgan ated ſtate. Pour water then to 
a the compound; and continue the tritura- 
tion for ſome longer time: and, by that 
treatment, the remaining earth, and other oF 
5 heterog geneous bodies, will be waſhed away; 
and all the globules of mercury , combin- 
ed with the other metallic alk.” will be i 
collected together. Pour off then the foul 
water; and add freſh : repeating the tritura- 
tion, till the amalgamated matter be per- ; 
fectly cleanſed: and then dry it,” by means 
firſt of ' ſponge ; and, afterwards; bf a gentle 
heat. The metallic matter will thus be 
freed from any heterogeneous bodies, with 
which it was commixt, without ment trual 
combination, that could. not- be ſeparated 


From t them by means s of cluttiation. 
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of it after it 18. obtained from. the nunes; and 


| may with er pedi ence be e to the ſepa- 
rom any heteroge- 
neous ſubſtances, with which they may, in other. 


rating gold, or be eee duſt, 


caſes, be commixt. The means of recovery 


gold, filver, or other 8 1 = : 


will he: en elbe in its proper; x 
1 N other 3 Jaces, W 
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1 Exyz RIMENT. m : 


| United of 0 ores, in order to the, more eaſy 
recovery of metallic bodies, from the other 


” 


them; a ifed 5; in the 5 «try the ore 
I” ad. ö 


Take duch lead ore as requires ue 
tion; and pound it, in a mortar, into a groſs 
powder; ; of which the particles may be 
about the magnitude of coarſe ſand. Put ? 
d, « with 18 
the manner of i its e h Pe 110, Vol: J # 


it then into a teſt, ſuch as is deſeri b 
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fabſtances with which they are combi ned in 
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verting another over it; or by a lid which 
may fit ſa that it may be well claſed: hut 
let che ore be as much ſpread as poſſible in the 
cet. Let the teſt be put into a furnace. 
under a muffle; and a gentle beat at firſt 
adminiſtered, which muſt be gradually in- 
creaſed, till a luminous degree be produced; 


and it myſt be continued in that ſtate, till 
the operation be ended; which will be, when 
the black colour of the ore is changed to 
a yellowiſh brown. In ſome ores that are 
em refractory by pyrites, the opera- 
tion muſt be twice or thrice repeated. Tbe 
White and green are of lead dau no uſtu- 
lation. 9 EE 


Oz5xRVATION, 


Tho fame general method muſt be perſued. 
in the uſtulation of the ores of copper and tin. 
and of gold and filver in certain cbs; but with - 
ſome variations, according to the nature of 7 

In the caſe of copper, the heat being 
dually brought to a luminous degree, it mu * 
e o till the ore ceaſe to decrepitate: and 
then the coyer of the teſt muſt be taken off: and 
the fire gradually augmented, that the ore may 
be kept continually in a ſmoking ſtate; in order 
to which, the Coor of the furnace before the 
Nur 13 be as open, that the air m 


75 o MeTALLIC Bovirs. S 295 : 
5 Fog the freer acceſs; and the matter ould 
| be ſtirred about with an iron rod. The ſhi 
Rae will be changed into an intenſe red or 
blackiſh colour; and, if the ſmall lumps begin 
to cohere together, decreaſe the heat inſtantly: 
but, otherwiſe, it muſt be continued ſo long 
as any fumes ariſe. When, however, no more 
appear to be emitted, take out the teſt; and, 
if the grains of ore have not been liquefied {9 
as to coaleſce with each other, the operation 
has ſucceded well: but, if the whole be run 
together into one maſs, the matter muſt be 
again ſubjected to. the operation, being com- 
minuted with freſh quantities of ore. When the 
firſt uſtulation i 19 3 the burnt ore muſt | 
be then again powdered z, and the operation 
twice repeated without any addition; but the 
_ Laſt time 1 e be ſtronger: and, unleſs 
the ore ſeem diſpoſed to fuſion, a little ſuet 
| ſhould be burnt under the muffle; and renewed 
till, the fire. being very bright, neither a ſulphu- 
reous, or arſenical ſmell, nor any fumes, be longer 
perceived: a clean fine powder being produced of 
an intenfe red, or „„ a blackiſh colour. 
In the cas of tin, the fire muſt be gradually. 
raiſed to the degree of a luminous whiteneſs: 
and muſt be continued till the fumes ceaſe to 
rife: and the comminution, - and uſtulation, 
muſt be; repeated a ſecond time, till no arſenic | 
remain; which may be diſtinguiſhed by the 
 feptor; or by taking out the teſt; and holding 
over it a cold iron plate; which will be ſpotted : 
with white ipecks, if * arſenic be "_— 
4 | R 
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In the caſe of iron, the ore ſhould be firſt 
groſsly pounded ; and then, being put into a teſt, 
and placed within a muffle in the furnace, it 
ſhould be burnt for ſome minutes with a ſtrong. 
fire: and then, being taken out and grown cold, 
it ſhould be finely powdered ; and treated as is 
directed for the uſtulation of copper. 
In the caſe of antimony, inſtead of a teſt, 
vſe a broad ſhallow earthen pot, not 'glazed : 
and, if it be not ſuch as will bear a ſtrong heat, 
when placed in the fire, it muſt be luted: and 
the ore muſt be ſpread in it thinly; ſo as not to be 
more than a few inches deep: and put the pot 
on the hearth, with a few coals round it. In- 
creaſs then the fire, till the ore begin to ſmoke a 
little; and, in the mean time, conſtantly ſtir it 
with a tobacco-pipe, that the ſulphur may the 
more eaſily exhale. If the fire be too ſtrong, 
the powdered ore will run into grumes, or 
begin to melt: in which circumſtance, the pot 
| ſhould be taken from the fire, before the fuſion 
proceed further; and the ore ſhould be re-pul- 
yeriſed ; and burnt again with a gentler fire. The 
ore, which was at firſt in the form of a black 
ſhining powder, will become of the colour of 
aſhes, and of an earthy texture; as alſo leſs diſ- 
poſed to melt: on which account, the fire may 
then be increaſed, till the pot, and its contents, be 
heated luminoufly red: in which ſtate they muſt 
bo continued, fo long as any fumes appear to 
riſe. This operation may be better performed, 
py adding an equal, or double, quantity of pow- 
dered goal to the ore: by . 


on MtTarric Bo 
be prevented from coaleſcing in grumes: and 
admit, conſequently, that . ſtronger. may be 
uſed, from whence the operation will be ſooner 
ended, and the remaining calx leſs burnt. : 
Ores being compounded, as was before ob- 
ſerved, of the proper metallic body each con- 


tains, Mk ſulphur, arſenic; \ and ſometimes 


other metallic bodies, and lapidaceous earths: 


and the ſulphur and arſenic frequently abound- 


ing in a very large proportion, render all the 
means ineffectual, at leaſt without great 1618, 


ef ſeparating the proper metallic body of the 
ore, from the others which are conjoined with it, 


without a previous ſeparation be made of the 


greateſt part of ſuch arſenic and ſulphur. The 
end of this operation is, therefore, to ſublime 


the ſulphur and arſenic, and even other ſemi- 


metals out of the ores: and in this view it is 


conſtantly practiſed on the ores of copper, lead 


and tin; and even of gold and filver ſome- 


times, when they are found refractory :. and 


alſo of antimony, when deſigned for the pre- 
paration of the glaſs. It is, likewiſe, frequently 


neceſſary for the preparation of /apis calaminaris; 


in order to its being uſed for the production of 
braſs: but, in that caſe, it is done, without the 


aid of furnaces, in the open air, by fires made 


under large heaps of the ſtones broken i into pieces 
of a midling fize: as it is indeed in the caſe of 
other minerals, where large quantities are to be 
burnt; either, the ſamę method being perſued; 

or large furnaces, like ovens, being employed: 

| and! the operation is then called the roafting of ores. 
E X PEV 
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© Expuninent IV. 


(3 S 
Wo 4 


Hepare gen of metallic bodies from +: 7 — 
geneaus ſubſtances, with which they. are 


4 combined in the fate of. ores, by. reduttion 


We fu uſory n, on; e in ; 


the caſe of cuppen. : 
As the uſe of fluxes are t ewig in "the . 
proceſs of this: Pt t, it is neceſſary. to 


| fe prvoly th wr of ſuch as 
We nent. 


Take of nitre one part, and of . 
tartar dried two or three parts, and. grind 


them firſt ſeparately, and, afterwards, to- 
gether : this mixture is called the crude 


Bux. Having put this matter into an 
unglazed earthen veſt, having a narrow | 


neck, and being three times as big as will 
contain the flux, place it on a moderate 
fire: and, as ſoon as it begins to flame with 


an exploſive found, ſtop up. the mouth of 
the pot with a cover. The matter will, 


by this means, after the detonation, be 
turned into a black coaly ſubſtance; which 


is called the black flux.—Or mix nitre, and 
tartar, in equal quantities z ; and deflagrate 
them 
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Gan in an open crucible; throwing, in the 
matter by a ſmall quartity at a time; and 
reſting till the detonation be over, betwirt 
each injection. The matter thus produce 
is called the- bite flu oak: it differs very 
ble. in its oonſtituence. nd: yet leſs, in its 
operties as a flux, from 3 or 
licyiate ſalt any other way produced,” All 
theſe fluxes ſhould be kept i in veſſels of glaſs, _ 
or earthen ware, carcfully ſecured by proper 
ſtoppels from any acceſs of air: for they 
are extremely prone to deliquiake. 
Having prepared the flux, take of lead 
ore, which has undergone due elutriation, 
and uſtulation, according to the preceding 
experiments; and mix, with it, twice its 
weight of the black flux; and of ſandoyer, 
(which is the ſcum taken off glaſs, in its 
preparatory fuſion,) and ſteel filings, a 
- quarter af the weight of the ore before its 
uſtulation. Grind the whole then together, 
that they may be perfectly commixt ; and 
put the mixture into a crucible, of which 
it will not fill a thind part: and over it 
ck Fa _ of the depth of four inches; 
| | | 


= 
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preſſing it cloſe down with the fingers. / Co- 
ver the crucible wick a lid fitted to it; or, 
in default of ſuch, with a leſſer crucible, 2 
that, being inverted,” will go within the 
age of the firſt: and, having luted the 
joint; dry the late by a gentle heat. Place 
dar the crucible i in the melting, furnace, of 
Which the conſtruction is given page 148, 
Vol. I. and heap up coals round it, ſo 
that it may be only buried four inches 
within them: and, manage the fire at 
firſt, ſo that the erueible may be only juſt 
red hot. The ſea ſalt will be heard to de- 
crepitate : and a low hiſſing noiſe will ſur- 
ceed: during which the heat muſt be con- 
tinued of the ſame degree: but when all 
ſeems quiet, freſh fewel muſt be ſupplied to 
the fire: and it muſt be as quickly as poſſible 
raiſed, ſo as to melt the whole of the mat- 
ter: which may be performed by the due 
heat of a melting furnace in a quarter of 
an hour. If, on the augmentation of the 
heat, the hiſſing return, and increaſe much, 
the openings into the furnace muſt be every 
where cloſed, ſo as to check the heat as ſoon as 
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otherwiſe; the matter ll 36 in 
| foam out of the erucible: or, very proba. 
bly. the lid will be thrown off: but this 
aceident is only to be apprehended for the 
firſt three or four minutes after the fixe is 
raiſed. - The precipitation being made, 
which may be known by the ſtillneſs of 
the matter in the crucible, and the clear 
v hite flame iſſuing from it, the crucible 
muſt be taken out of the fire; and, being 
placed on the flooring of a dry. hearth, 
muſt be ſtruck ſeveral times with a ham 
mer; that the metal, diſperſed in granules 
in the bottom of it, may run together; and 
coaleſce in one maſs of regulus: which, 
when the crucible is grown cold and bro- 
ken, will be found to be lead, freed of all 
other heterogeneous matter; except there 
were ſilver in the ore; which may be * 
ane. from it by the means below given. 
This operation may, otherwiſe, de ds 
b, ert where a proper furnace is 
Wianting, in the fire of a ſmith's forge. 
Let the crucible be placed at the diſtance 
f three: an — Teh re the n. 


An 
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ö of the bellows, in ſuch poſition, that one 


of the corners of the erueible may point 
towards the bellows : which will render 
it more ſeeure from being crackt by the 
| heat. It ſhould be ſet on a pedeſtal of 
about three or four inches high, ſurrounded 
with coals : and/ then buried in other coals 
already burning; which will gradually pro- 
pagate the fire through the firſt, to the 
bottom: but no uſe muſt, in the mean time, 
be made of the bellows. The crucible will 
be thus heated red hot: in which ſtate it 
muſt be continued till the indications (be- 
fore mentioned in the other method), of 
the proper time of raiſing the fire, occur. 
Let the bellows be then gently moved a 
little ; and, afterwards, kept ſtill ; that, by 
ſuch proper alternations, the fire may be 
gradually raiſed, till there be no danger 
of the ebullition of the matter in the cru- 
cible : after which, freſh fewel being put 
on, and the coals ſtirred with the tongs, 
that they may be no where deficient, par- 
ticularly betwixt the nozzle of the bellows, 
An — a moderate heat of fuſion 
muſt 
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maſt be raiſed ; and the operation com- 
pleted, as in the above given experiment. 


Where lead ore is rendered greatly re- 
fractory by pyrites, the uſtulation muſt be 
performed with a very ſtrong fire: and 

be quantity of black flux, and ſandover, 

muſt be greater, and the iron filings 
omitted: and where it is rendered refrac- 
tory through carths and ſtones that cannot 
be ſeparated by elutriation, an equal quan» 
tity of black flug ſandover, and ſome iron 
filings (unleſs the ore contain iron) ſhould 
be uſed: and being well commixt, four 
times the weight, _ of wan Yd ſhould 
be added. | 4 
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In * ſame general way, copper, tin, gi 
iron, may be extracted from their reſpective 
proper ores: the following neceſſary altera- 

tions, reſpecting the W nature of each, 
being made. % 
N 1 the caſe of thoſe ores of copper, which 
are originally more free from fulphur: and 
arſenic, they muſt be commixt with three 
times their weight of black flux; and, being put 
15 a crucible, only twice as big as will contain 
5 mixture muſt be covered half an — | 
cep 


5 
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deep with common ſalt. The. fire muſt. be; 


alſo, raiſed, after the decrepitation of the falt i 


firſt till the crucible be of a white heat; at 

which point it muſt be kept for a quartet of 
an hour; and then to a yet higher degree; 
and the precipitation will be made in about a 
quarter of an hour. If the operation ſucceed; 
a ſolid ſemi-malleable regulus, of a bright 


yellow colour, will be found; with a ſolid 


hard ſhining ſcoria, of a browniſh yellow 
colour: but, if it miſcarry, the ſcoria will 
be very black, ſoft, and powdery, with grains 
of bright copper mixt with it: and the 
regulus itſelf will be unequal and irregular in 


its figure. If the copper ore be refractory, 


through ſtones and earth not to be ſeparated 
by elutriation, proceed as in the caſe of lead 
in the ſame circumſtances. Or, if the quan- 


tity of ſuch ſtones, and earths, be very great, 


add a ſixth, or a tenth, part of any calx of 
lead; an equal weight of ſandover; and three 
times the weight of black flux. The copper 


and lead will, together, form a regulus: from 
which the copper may be again ſeparated, 
by long fuſion in a ſtrong heat, in. the man- 


ner below directed in the caſe of black copper. 


For the ores of copper, whete previous uſtu- 


lation is required, the proportion of black 


flux ſhould be quadruple; and that of the 


ſandover double: and the regulus precipitated, 


being copper combined with other metallic 
bodies, is called blach copper. The black 


& 


copper may be decompounded, ſo that the 


true 


3 
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ties panes contained in it may be freed from 
the other metallic bodies, and rendered perfect, 
by. Cupelling | it with lead in this manner. 
Break the black copper into ſmall bits; and, 
having mixt with it one third of its weight of 
granulated lead, put it in a cupel into a pro- 
per furnace, previouſly heated to a luminous 
redneſs: and then raiſe: the fire, that. the lead 
may be brought to fuſion as ſoon as. poſſible, 
Lower then the heat to that degree which is 
juſt ſufficient to keep the melted matter boiling ; 
and thus continue it, till the lead be nearly 
conſumed : when raiſe the heat again, till the; 
lead be wholly deſtroyed. As ſoon as this a - 
pears, cover the copper with charcoal duſt: 
and take the cupel out of the fire. The cop= 
per may, by t this means, be rendered ex- 
tremely pure (except with relation to gold and. 
ſilver), and malleable, The black copper 
muy, otherwiſe, be converted to common 
copper, ſuch as is generally to be found, by 
roaſting, and repeated fuſions, as is practiſed 
in the large works where this metal is recovered 
from its ores 
In the caſe of tin, the condudt of the pro- 
ceſs may be the fame as with lead: but as 
much pitch, as amounts to a quarter of the 
weight of the ore, may be added: and the 
fire ſhould be kept low, till the pitch ceaſe to 
flame, and there be no danger of cracking the 
veſſel, or making the contents boil over; and 
then raiſed as r as poſſible, to the _ 
Vor. * a greateſt 7 
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greateſt degree neceſlary : being that which | 
will thoroughly fuſe the flux. 

In the caſe of iron ore, the following ur 
may be uſed; of the white flux, three parts; 


the means below {var DR 


\ b 


of any glaſs: 6 nick fuſion, ſandover, and 
charcoal duſt, each one half part: the whole 
to be added in a triple proportion to the ore. 
The fire ſhould, alſo, be extremely in- 
tenſe; and continued for three quarters, or 
the whole of an hour; But, as from ban 
kinds of ore, the iron thus obtained will not 
be malleable, it may be further . oY, 


Exyraimant v. 


Separation of metals from the 8 


bodies contained in their ores, by reduttion 
and fuſer, precipitation, through the neant 
of a Wann and ee 85 | a 2909902 


|- Prepare. the meking: Gon 1 FR 
the pot, of which the conſtruction 1 18 given 


page 248, Vol. I., on the pedeſtal, from- 
jute and. coals, as directed in page 154. 


Vol. I.; ſprinkling it with the duſt of a 


ſmith's forge, ſcoria, or common glaſs le- 


| vigated ; and prefling it into its due poſition- | 


na a 2 or the a of a. proper peſtle, as 
| directed 
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dbb in, page 152, 'Vol/ I. To the 
lower hole of the pedeſtal, on the outſide, 
let anôtker veſſel like the melting pot, 
be joined, witk lute; that tlie matter, 
which: flows: down from the melting pot 
thebughi© the paſſags in tlie pedeſtal, may ö 
be received by ir. Cover: this lower veſſel 
with':coals ; -and fill tlie furnace with the 
ſatde that the whole may be dried tho- 
roughly Thie nonzle of the! bellows muſt” 
bo placed in the higher- part of te oblong” 


perforation of the furnaee deſigned for 


that purpoſe s and tho fire muſt be {ſtrongly 
own up for a quarter of an hour, or 
mere; till the inſide of the furnace, eſpe- 
ciltyithe melting pot, be white hot. T _ © 
abuts the” blaſt,” by taking the weights off 
the bellows$ and put in the ore, -at ſeveral 
different times; having been prepared by 
burning it in an earthen pet, at firſt with 
a gentle, and, afterwards,- with a a ſtronger 
fre, that tlie greateſt part of the ſulphur 
may be ſuhlimed out of it: and ſome fil. 
ings of iron” m be alſo adbantageoufly* | 
ene in witk it! The ore ſliould bei 
1 -— 00-2 con- 
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_ conveyed into the furnace through the'open- - 
ing made for the blaſt of the bellows, fo it 


may fall on the coals : leſt if it be thrown | 
againſt - the ſide where the air enters 
from the bellows, it may, when running 
down in a melted. Nate, be cooled by 
the blaſt; and the ſcorified part obſtruct 


the paſſage of the air: on which event, if 


it happen, the ſcoria muſt be removed by 
means of a fire hook, or poker bended 


at the point, and thruſt up the perforation 
in the fore part of the pedeſtal. At the 


time each quantity of the ore is thrown 
in, the furnace ſhould be only two thirds 
full of coals of a moderate ſize: but, after 
each addition of ore, a ſtratum, or layer 
of coals ſhould be put over it: and great 


care muſt be taken, that, as the re- 
fractory ſcoria collects together in a maſs, 


it may be taken away. Where the 
end of the experiment is to determine, 
with accuracy, what the quantity of me- 
tal is, that may be afforded by the ore, 
the ſcoria, being collected together, and 
ordered ae, muſt be thrown again 
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into the furnace with frefh coals : and this 
may be repeated even a ſecond time, that 
whatever admits of it may be reduced: | 

| che bellows being, moderately worked in 

the mean time, till the ſcoria paſſes; but 
no freſh coals ſhould be longer added. | 
| Sprinkle then the exterior veſſel, formed of 
tate and coat to receive the metal, in order 
5 to coot the lead, which will. be. collected in 
it: and examine the ſcoria, t to diſcover, 
whether there be any grains of metal 
interſperſed in it; and, if there be, pound 
it; and waſh off the light Pt. that the” 
1 lead d may be ſeparated. 
. + OB8BRYATION, 


The ores of copper, tin, and iron, admit of 
being treated in the fame way, with the al- 
eration of the circumſtances below ſhewn: 


which the particular propergey of each render 
requiſite. 


In the caſe of copper, the perforation of the 
pedeſtal, which makes the communication be- 
twixt the melting pot, and the exterior veſſel to 

receive the melted metal, muſt be firſt ſtopt u 
vith a round piece of coal, plaſtered over 
lute: and the heat muſt be made much greater, 
by pointing the nozzle of the bellows obliquely, 
that the flame may be driven to the ſurface of 
| _ melting pot; and continued, till all the 
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or poker introduced © into the” melting ; 


| through the middle opening of the pedeſt: 


whether the contents be in perfect esd. 


tion; or whether any of the eee of 1 


tenacious pitch like conſiſtence: whic 


found, it muſt be taken out 'by the 255 


opening, to prevent its bflucting de paſ- 
ſage of che metal to the exterior veſſel made 
to receive it. When every thing is thus ri ghtly 


agquſted, the perforation, opt bp by. the coal 


and lute, muſt be opened, by means of an iron 


rod made ſharp at one end, that the metal 
may run out into the veſſel deſigned for that 
end: but, if there be more ore to be wrought, 


the perforation. and paſſage muſt 'be cleared 
from any ſcoria, and ſmall coals ; and again 


ſtopt as before. But, in the caſe of braſs, 


no attempt ſhould be made to cool it, by 


ſprinkling with water: for this metal is ſo im- 


patient of aqueous moiſture, that, even when 


it is ſo cooled as to attain a ſolid form, it flies With 


great violence on the contact of any humid 7 
The ore of tin may be treated in 
ſame manner as that of lead, after it is dul wy 


prepared: but the bellows need not point ſo 


* 


much towards the melting pot, nor be worked 
{fo ſtrongly ; ; and the. coal ſhould be of ſofter 


wood; and in leſs pieces; that the heat may 


be the more quickly excited to the Proper 
degree; and the ſooner ſpent again: if the 


. 
7 85 ip: inkled with a and even the ore, 


ala, 
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F Pg we will, for a ſhort time, ſupport a fire 
6 ſufficiently firong, EK 
If iron ore 2 3 experimentally i in this 
manner, it ſhould undergo a thorough previous 
uſtulation: and, if it appear yet to abound in mi- 
neral ſulphur, ſome pounded lime ſtone ſhould 
be mixed with it. The heat required is, alſo, 
the greateſt that can be produced: in order 
to which, larger, and ſmaller pieces of coal 
ſhould be mixt together; and the veſſel re- 
ceiving the metal, ſhould be, likewiſe, kept 
heated of -2 luminous degree, by coals ſur- 
rounding it: care being taken, that the paſ- 
ſage leading into it be not ſtopt up by them. 
It is by fimilar means that iron ore is, for the 
- molt part, treated in our country, in order t6 
its firſt ſeparation from the other heterogeneous 
matter combined with it in the ore: but other 
ſubſequent meaiis are neceſſary, as was before 
„ to bring it to a malleable ſtate. 
| Operations founded on the ſame principle 
are, Meile practiſed for the extraction of 
copper, and ue, from = OF ores in ſome caſes, 
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en iron pay copper are 0 bb: Py 
dined; take them in the ſtate of filings; : 
and expoſing them, being. ſpread on a tile, 
to a luminous. degree of heat, but leſs 
: than will melt them, they will be re- 
duced to a calceous ſtate; the iron aſ- 
ſuming a red or purpliſh. colour, according 
to the degree of heat: and the _ a 
bluiſh or blackiſh" purple. ” 

When lead or tin are to be calcined, 
melt them in a teſt, or any other ſhallow 
veſſel, where there may be a large ſurface 
expoſed to the fire. The metals will gra- 
dually loſe their ſpecific appearance: the 
part calcined aſſuming a pulverulentous 
form: which, being taken off from time 
i? time, the wt wil at length be re- 
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by duced: to che, fame ſtate.” The 228 will 


be, by ſuch means, converted into a red 


powder, if the calcination. be. e : and. 


the. tin into a white. ee ee ee 
When zine, biſumth, and arfentes are 


to be calcined, it muſt be performed by 
ſublimati ion; fox that degree of heat, which 
decom pounds them, renders them volatile: 

and their calces muſt, therefore, be obtained 
ig the ſtate of flowers : : which, when pure, 
will be white in the caſh of all thels thee 
ſemi-metals, pie. art; 4 09 

Antimony may de Gleltes | by the cone 
1 5 of the operation directed for. the 


uſtulation in ee. es Seck. | L 5 


Chap. II. Part V. 


Mercury is calcined by conti nuing In, 95 1 
a great length of time, with an expanded 


ſurface, to a degree of heat that will not 
raiſe it in vapour: the zer is red 
e 8 


OBSER VAT ox. 

Gold and filver, as has been before obſerved, 
1 of no calcination; being perfect metals: 
2 the ſame holds good of platina; which); 


ougk only an anomalous metallic body, 


fprees \ with the ——_ metals in this Far 
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The calcination of iron, 3 copper, Is de 
performed, but for the preparation of colours 
painting in enamel, or on glaſs. Lead and 
tin are more frequedtly calcined, the firſt in 
large works for the production of 11:2, or 
red lead, as the calæ is called: the other by per- 
ſons who make it their buſineſs alſo; and who 
ell the calx of tin, N by 'fimilar means, 
under the name of putty, to Japidaries, and 
other workmen; who uſe it for poliſhing, or 
for making a white colour for enamel. Line 
3s not calcined with any commereial intention; 
but the flowers of biſmuth are prepared as 
4 fucus. Antimony is calcined, in order 
| to: its being vitrified; the glaſs being uſed 
in medicine. Mercury is, alſo, calcined for 
the ſame Purpoſe; the red powder being moſt 
generally called precipitate per fe : der more 
| accurately, accortling to the ox NY of ws 
_ mercurius calcinatu © 
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Colcination Fa leit bodi ws h. a 
_ with nitre; * ified i in the cafe of tin, 5 
Take Gags of f U amd nite, grakly 
powdered, equal parts; and mix them well 
together. Then, having put a crucible, or 
oy other melting pot, into the fire, | 

al 


| aas ech bi Es - 
affered it to grow of > luminous degize of 
heat, throw irn the mixture of the tin tin, and = 
nitte, by a {oonful at 6 fie: allowing I 
a ſufficient interval for the xplaſide affer- 

veſcence,/ "excited by each quantity; 6 I 
ceaſe, before it be ſucceeded by another. : 
When the whole is thus put into, the am- 
ible, and no further appearance of detona- 
tien remains, take it out of the fire; and id 
pour the contents into boiling water; and. -._ 
ting the crucible,. put the pieces of it. 
Fad which any part of the ' calcined matter 1, 
addheres, being firſt well cleanſed from the „ 
coals or aſhes of the fire adhering to it, 
alſo into water.” The lxiviate ſalt »fopriied 
by the decompoſition of the nitre, of which 
the acid will have been. ſepara ated. Rare 
Piczo, I. the tin, Mang , this 
means, diſſolved by the water, the calx 
of the tin will be found remaining, 
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In the fame manner, copper, lead, iron, 
zinc, and regulus of antimony, may be cal- 
eined: as, alſo, biſmuth ; but it requires a 
me time to the calcination of that _ 
un : 
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metal: in which che phlogiſton is either lefs 
in quantity, or in ſuch a reluctant ſtate, in 
relation to combination with the nitreous acid, 
that no ſenſible detonation, or effet veſdence, 

enſues; and the mixture may, therefore, be 
thrown all together into the crucible at firſt, 

This method of calcination is rarely put in 
practice on any metallic body in its ſimple ſtate, 

unleſs in the cafe of antimony, for the 1 | 

tion of the medicine called 4 
many; or of the modern fever pow 3 it 

is a very quick, and more edu manner of 
preparing the calces of metallic bodies; eſpe- 
cially that of tin for enamel painting. On 
the compoſitions of other metallic bodies with 
a ſmall proportion of gold or filver, it is ſome- 
times practiſed for their ſeparation : as, by the 
deſtruction of the other metallic bodies by the 
action of the acid of the nitre on their phlo- 
giſton, which has no effect on thoſe perfect 
metals, a decompoſition i is made: the gold or 
filver being collected in a metalline form, eaſy 
to be ſeparated from the cuts ek the 770 
. bodies. 
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Reduftion of metallic bodies from their calces 
. £0 their Proper metalline' form, by 'reftora=" 


tion of their phlogt i/ton, through t the'means. v 
F. cementation with. the coal 57 animal 9 
er e able V i bas; 188 1 a 


| Take the calx of the bene both: 0 —_ 
be reduced; and mix it well, by grinding | Z 
them together, with half their weight, 
of the coal of any animal or vegetable 
ſubſtance; and, having put them into a 
crucible covered by a proper lid, or, by 
inverting another that is leſs into it, place 
it in any fire where it may undergo a de- 
gree of heat ſufficient to fuſe, the metal. 
After it has continued ſome little time in 
ſuch heat, take it off the fire: and, ſetting - 
it on any ſtone or brick pavement, ſtrike 
it immediately with a hammer; that the 
reduced metal may run together: which, 
on examination after the whole is grown 7 
cold, will be found in a maſs, -in its pro- 1 


per metalline form, at the n of the 
crucible. 3 
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charcoal, in order to b ſuck acid from 
the calx ; and in the eaſe of lead or tin, tal- 
low or pitch, mixt with the calx, will anſwer 
the ſame end as the coal. In the caſe of iton 
the reduction may be, as was before obſerved, 


made with a much leſs degree of heat than 
will melt that metal. But the reduced 1158 
val. not, nevertheleſs; by ſuch treatment, be 
brought into a reguline maſs with a metalline 
appearance; but remain in a pulverulenta 
form ; though actually brought back, in 
other regards, to its true metallic ſtate. 
In the caſe of the arſenic, which is rendered: 
volatile by. leſs, heat than will fuſe it, the re- 
duction may be beſt performed in this manner. 
Add one part of the black flux, to two of the. | 
chryſtalline arſenic ; which is, with reſpect to 
its metallic nature, in a caleined ſtate; — | 
It is far from agrecing with the calces of other; 
metallic bodies in its. general properties: and 
mix them thoroughly well, by grinding them 
| together. Let a ſtrong fire be then prepared; 
and put a crucible. into it, that it may gro- 
nearly red hot: at which time, thruſt into it. 
the mixture of arſenic and flax incloſed - in 
paper of ſeveral folds thickneſs : and cover it 


1 4. 3 4. 


ow 
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ſtantly with a lid, or a leſſer crucible inverted 
upon it. Give it then a quick heat: and, 
when it may be judged that the crucible has 
attained the full proportion of heat that degree 
of fire will impart to it, take it out; and let 
it remain till it be cold: at which time, ſuch 
part of the arſenic, as was, nat diſſipated in 
fames in the operation, will be found in a 
reguline ſtate. The proceſs, may be, other- 
wille, performed, wil much greater ſucceſs, 
wich ralprc e the propbrtion of regulus of arſe- 
d, in the way of ſublimation 3 by 
joining one of the — . veſſels called ng 
necks, containing the mixture, to a glaſs receiver; 
and fring the long-neck horizontally in the 
fire, ſo that the arſenic may be ſublimed! | 

into the receiver, which will be at the outſide 
of the furnace; and there condenſed: in Which 
caſe it will, notwithſtanding the ſublimation, 
_ aſſume a ſemi-metallic form, if not too dif- 
fuſely ſpread: on the ſurface. of the receiver. 


Or, in default of a long-neck, this operation 


may be performed by a glaſs body luted and RN 


fitted to the receiver, in the place of ſuch 
long- neck. It is uſual to add iron to the 
arſenic in the reduction: but, by fuck treat“ 
ment, the regulus becomes impure: and the 
experiment is not equally concluſive, with re- | 
ſpect to the metallic nature of the arſeriic!” 
inc, being perfectly calcined, does Ie it 


admit of reduction by any means at e 
known, 


 Exee-. 
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1. "ExyERIMENT. * 1 aL. 
cu nation . hg; bodi, es. with, each other 4 


* 


* . 


This is e in N by the 
fimple f ufion of the metallic bodies with 


1 


each other: and, if the operation require, 
a greater length of time, or thoſe metal- 


he ſubſtances that quickly caleine are to 
be combined with thoſe which require a 
ſtrong heat to their liquefaction, ſuet, . 
pitch, or ſome other reducent ſubſtance, 
ſhould be added, as ſoon as the whole 
matter be perfectly melted : which being 
then well ſtirred together by a cold iron 


rod, muſt be immediately poured out. 


OnsERVATION. | | 


1 dns manner, all ſuch i hakes as 
admit of fuſion may be combined together: 
and zinc may, alſo, be combined with copper 

cementation, as there will be occaſion to 
ſhew below : and arſenic with all the metals, 


by expoſing them, when of a luminous heat, 
to the fumes of it. | 


ExPE- 


— 


1 Ex 2 8 
duni Ca mete al wit b mineral Sulphur 


Take atliy "metallic body except gold 
and Platina), In the ſtate of filings; and 
mix it thorbughly well with an equal 
- weight of mineral ſulphur. Put the mix- 
ture into a crucible ; and, having covered 
it, place it on the fire; and give it aide. 
gree of heat, in proportion to the quieket 


or ſlower” tendency of the ſubject metallic 


| body to fuſion: but much laſs will ſuffice 
in the caſe of copper, or iron, than will 


bring them to liquefaction alone. After 


the matter has "undergone the action of the 
due heat for ſome time, take the crucible 


out of the fire; ; and the metal will "be | 


found combined with the ſulphur, forming 


A afort of ſpecouſly reguline maſs: of which 


appearance. will vary, according to the 
kind! of metallic: body ſubmitted tp. the 


I Operation. bol. 11 5 4 125 111 * Ne 8 2 12 
* 
n the ; 


mercury ry, previouſly made uf -a moderate 


on. Vol r 90 5 * jg" 1 wid degree 


11 o Mrrarric Bopizs. gar 


. of r mercufy 85 it 1 proper 8 
only to fol he: ſulphur: ; and to: add the 
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| degree of heat, gradually to it: taking 
care, if it catch fire, to cover it inſtantly 


with a wet cloth.---Or this combination 


may be made, by triturating the mercury 
and ſulphur well together ; by which means, 
the compound will tale the form of a 
black powder, . that is called Achiops 
minerals in medicine. But the combina- 
tion of mercury and ſulphur is not, by 
either of theſe methods, rendered fo per- 
fekt; as R bſequent ſublimation. he 


4 Onservatrron. 


be minen f bur cannot be again 
rated from — bodies, ge 


is thus combined, by any method HO to 
the whole — AE bor various means are 
required to be perſued, ccordir to their wa 
verſe nature. | EHP 

In the caſe of the metals, as they are cre 
fixt, uſtulation, (as before directed in Experi- 
ment III. Sect. I. Chap. II. Part V. in the 
_ of ores,) till no more ſulphur can 
be ſeparated, muſt be. uſed: and 
the metal 2 fuſed, firſt r 

lixiviate ſalt, an me ſmall ropartion 
855 and then with he back der Ant Anti- 
mony, zinc, and biſmu 6 a feiner 
uſtalation, be freed: from the folphmr, by the 
W 
3 regu- 


coal part Foo the 8 antimony : which 
is, in fact, only ſuch reguline patt, combined 


x Gs repens 


with mineral ſulphur in a certain 
Arſenic may be freed from ſulphur 
ſublimation, after the previous commixture of 

lixiviate falt: in order to the moſt effectual 


ae N fyra br the arſenic, being levi- 


gated to 2 very er with ſome propor- 
tion of e D be ſprinkled with 


a ſeparate ſolution of the fame, and the ſub- 


Imation may be performed, as was diroQted | 


in che obſeryation on the precerling experi- 
ing only to fix the receiver to the 
long neck, till the Nite of the ſolution be 


ay. 54 likewiſe, departed from mineral - 
ur by means mew cope each other, according to 
thai ſuperior de degrees of attraction: as arſenic 


by mercury; and mercury by lron: à ſubſe- 


quent fublirnation being inffituted, to their 


aſter the departure. 


—— 


pet, o or iron; ; unleſs ſometimes in order t 


painting: but arſenic and mercury are more 
frequently treated in this manner; the firſt to 
produce the fuctitious orpiment, called lings 


yellow, for the purpoſes of painting: and the 


latter to produce /f/biops mineralis, or fatti- 


well exhaled. Some of the metallic bodies 


This operation is ſeldom performed on . 
o the 
on of them for colours in enamel 


baus cinnabar, for medicinal uſes; and ver- 
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f. hex, n ws, une A 


a0 7 XII. e 


Combination ef metallic bodi 8s with ad 


Take lixiviate Mis, 0 425 end al fulphur, 
"equal. parts; and, having put them into 
a crucible, ſet them in a moderate heat; 
and ſtir them till they be perfectly lique- 
fied and mixed together; and form the he- 
Par ſulphuris. While they remain thus 
in a fuſed ſtate, add any metallic body, 
in the ſtate of filings, or thin Plates, in 
any proportion not exceeding one third 
part of the hepar ſulphuris : and aug- 

, Ment the heat, but not in a very great 
degree. The metallic body will be ſoon 
combined with the hepar ſulphuris : and 
will form a maſs not the leaſt ſimilar in 

appearance to metallic bodies. 


| OBsERVATION. | 


Gold, and platina, being thus cid with 
hepar ſulphuris, the compound will be-wholly 
foluble in water, ſo as to paſs the filter: but, 
in the caſe of the other metallic bodies, on 
the ſolution of the hepar ſulphuris by water, 


they 


= 
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chey are departed: and precipitating, 1 A 


— by which means a-reſeparation is 
obtained, Bui as this does not extend to gold 
and platiha; other means muſt be uſed to free 


them from hepar ſulphuris: the moſt ex _ 
method of which is uſtulation, with 
ceſs of air: as by that means the mineral fl. 


1 75 is deftroyed, | and .the metal again ſet at 
Nb proceſs i is rarel y practiſed but for ex- 


: in which view, it is of conſequence, 


* the unfitneſs of uſing alkaline ſalts 


as a flux in the reduction of ores replete with 
rhinefal ſülphur: as hepar ſulphuris being by 


ſueh müans produced, it neceſſarily A 


with the metallic part of the ore; and mixes 


WE e at the ſcoria. 


8 che proceſs = 
difl6tviry 8 29 in manner, l a reaſon 
of a v . for * experiments 


, he made, with relatien to it. Fon he fays, he 


was induced to perſue them from a curioſity 
to diſcover the method, by which Moſes might, 
without * '2. miracle,” burn the golden calf; af- 
—_— reduce it ta powder; and at laſt ren- 

table: all which he. imagines might 
Eat by the combining i it, with N= 


— 
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- Exyzn (MENT. XII. 10 61˙ 


Cantination of metallic bodies with. 2 


ſat, _—_— 
| animal ſubſtances. | Ca a 


Take Kxiviate FX ; Bund, wan 100 
it with twice its. weight of the coal of 
blood, ſubject them together, in a Covered 
crucible, to ſtrong heat. After they have 
remained in that fate, till the flame; 
which will at firſt be a ſtrong yellow or 
white, becomes ſlender and blue, - throw 
the matter out of the crucible into boiling 
water ; and,  brgaking it, ſo that it may 
be well mixt with the water, boil it for fone 
time; and then filter it. [Reduce the 
filtered ' lixivium, afterwards, by 1 K 
ration; to ſuch degree of ſtrength. that 
there may be only four times he train 
of the Hxiviate ſalt. To this Jixivium, 
white in a boiling ſtate, add the magiftery 
of gold, ſilver, mercury, biſmuth, or zinc, 
precipitated by the addition of lixiviate 
falt, from their proper acid menſtrua; 
and well waſhed : Tay” _ ER muſt 
4144 4 I not 


« F 
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the lixivium. Continue then the boiling, 


_ till the metallic body be diffolved : which 
will remain ſuſpended in the fluid, when 
cold, in rp e 


paſs the filter 
OnsxnvarTiON. 
| This experiment is delivered on the autho- 
rity of German writers of very great credit: 
bat I cannot be poſitive as to the of it, 
on my own knowledge with reſpect to all 
the metallic bodies here enumerated : they 
e reſeparated by the addition 
gy - r 
purpoſe f in Cy, as far as I um inform- 
cd; and a: a OE! known in our 


1 ExrZAIAZAT Xv. 


Combination of metallic. bedits vuirb 45 1 fl 
e 2168 of lixi viare atts. Pat 


Take liriviste ſalt, one part; and water 
bar, Boil them together; and add to 
them, while boiling, the magiſtery of cop- 
per, lead, tin, or iron; regulus of anti- 
mony in its intire ſtate ; and arſenic pow- 
4 42200 | Y 4 | dered: 
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dered: and continue the boiling till the 
| metallic hogs ur elbows. mu ol 


I” s ed 4 , 9-58 R 
4 * © + £ R 1 1 , F I 8 5 
d ro : 2 * 1 „ 


av 7 + On53RvatION. Enos” a 


” #4 


This Wea is. Sts the fame au- 
thority with the preceding: and is not hitherto 


introduced into uſe, 
A x ; 10 


odds d: EXPERIMENT, exert 


4 g 


Fe of. 'metallig 6 bodie es, , th volatile 


| 12 3 x EK 
iſs. O07 et alkaline; Jalts. 1 DJ VTH 10 | 


dr: Dunsfnν,j, 215d £5 HO Off 
* Take -vblatils- ſpirit r. more 8 
A i folution e of "volatile alkalinte alt in water 

Imprezntted 40. the degree "of faturation, 
and add, to it! the magiſtery of gold, ſilver, 
copper, iron, biſmuth, zinc, lead, or mer- 
cury. Digeſt them in a proper circulating Z 
veſſel with as great a degree c of heat as may 

be adminiſtered without ſubliming the falt: 
and let them continue in that ſtate till the 
metallic body be combined: the magiſtery 
of lead will not however be perfectiy. dis 
ſolved, but. will [ form F white t nick mucl- 


* S 
ab t- = WW In 


Lage... 


9 
q 3 2 4 at c 
e " * r : . * % * *% ” £ 
x "Nu „ 4+ 44 8 + „„ >. £ as a3. 4 
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The credit of this experiment ends. on che 
fame baſis as the two foregoing : and thoſe 
who would be more particularly informed 
with reſpect to it, may conſult The biftory of | 
the Academy of Sciences at Berlin, anno 
1745: POTT11 :OBSERYAT : collect. 2. p. 37: 
and KunzI I Chemiſche erfabrungen, p- 24. 
T. 1. The ſolution of the ſal ſaponarius, or 
the volatile alkaline fpirit prepared with lime, 
promiſe much more to * this power, than 
the hoe Ts ſolution of Oy or n a 


kaline 


2 „Rb IMENT XVI. 


Cinbitation of metallic bodies with acidsi 

See Experitnent XXII. ect. III. Part II. 
Vol. I. for the formation of metallie 
neutral ſalts. „ 


80 1 XVIL | 
TO with. 4 ' conſequent preci pitation, 
of metallic badies from. acids, by each other ; 
er by the lin 15 n. carths or. ; 
ele. ee ee, 


15 21 20 


Take 57 ſolution of. A metallic e body, 
in ay acid; and let „ether 2 xtallic bodies, 


2 
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Spine With che e acid ou 
Wich the lution wis made, be de 


according to their degree of attraction, as, 


laid Jdowin'th the table of acids and ulka- 
hes, p- 25> n and the metallic 
body will be departed, and fubſide in form 
of a magiſtery; in ſome caſes, with a me- 
talline appearance; ; "neſt cpa of va 
rious colours. 1 

The alkaline ſalts ſhould be uſed. in a of 
diſſolved ſtats : and care ſhould be taken, 
that more be not added than is barely. 
ſyfficient to balance the acid combined 
with the metallic bodies. 1 lov. 


* 
83 * 


Slam 2: 
4 . we 


Os RVATION. 


This operation is practiſtd on 8 oc- 
caſions. The ſolutions of gold and ſilver are 
precipitated by copper in ſome procelles for 
their purification; and the copper is, "after- 
wards, precipitated by chalk, for che obtain- 
ing verditer, which is uſed as a pi in 
painting. When gold is precipitated by cop- 
per, it reaflumes its 1 and mectal- 
line appearan * ied. from the 
cid by ? 


or 


wet 
' extremely white, wakes a Fe rims 
eſe and Span ich ladies; who 


is, likewiſe, pred from acids b 
88 de. | 


8 e ee 8 


pe take a Snall grain of gold; 
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and, laying it on a piece of unglaged rages 
lain 18 it Wy Sous of the 


de ene. ces A 
other=" 


pounde, d, ſublinke, 'Litrif | 6d, or 575 Mn Wa 
wiſe changed, or diminiſhed in quantity, by 


the heat or fire. Neither the duration of 
the culinary -tfre} che forts! af the focal 
hear; Or "the combuùſtive actiommof- the 
nitre, having any power *v with reſpect to 


1 kings it is Ir a perfectly pure frare 


I Tun a AK 1 
2 Ye * OnsRRYA Does 1 


+ Hold of gold, with its inbitfifiability, 
under every degree of heat eue — 
principle of culinary fire, has beën arts 


0 f the 
e e l e OR LS 


mdcce "moſt of 1 writers 1 bim to afſert, 
_ gold ud be ſublimed ard /vigified: 
eilbhithe focal heat of large :hurping! 


t the defective inaccurate manner: in Locke 
5055 sta have ma 5 the ex 4 . 


te lis n relation, feveral eircumſtances 
ing to render ſhem concluſive being omits 
Hl gave reaſgn to doubt of, the Sarde 
. ier evinced by them; and the repea 
many other able perſons with Nene 
iS power⸗ 


60 en Mx razr BOnIES. 1555 3 


powerful glaſſes than what he eee wre with- 
_ out any ſingle inſtance of a ſimilar effect, where 
_ the experiment was conducted with due ſkill 
and care, render his authority, at preſent, of 
no weight with relation to this point: and 
give a juſt foundation to the contrary poſition, 
that gold cannot. be.otherwiſe changed. by.any 
ation of heat or fire, while pure and unmixt, 
chan by being — a] to a ſtate of lique- 
faction. 
It is not, chown,” to be concluded: from 
its unchangeableneſs by heat, that gold is 18 2 
fimple elementary 0 8 For the fulminating 
qualities of the magiſtery produced accotdin 
to the proceſs of the next experiment; which 
is capable of an amazingly ſtrong exploſion 
in conſequence of an intimate commixture of 
A: gold. with nitrous ſalts; as, likewiſe, its 
"ſuſceptibility of change of colour by acids, 
and alkalies, in a manner ſtrictly analogous 
to the. tinging gums and reſins of vegetables; 
plainly evince, that it contains phlogiſton in a 
copious degree. The neceſſity of the preſence 
of ſome earth to the conſolidating phlogiſton, 
according to / univerſal” analogy, gives like- 
wviſe the juſteſt ground of preſumption, that 
gold — 2 not vary from the i imperfect metals, 
or other metallic bodies, in this particular : 
but only, that the phlogiſton is combined with 
the earth in ſuch manner, as checks, both its 
volatility, and that commenſtruative action 
with the nitrous acid on which combuſtion 


depends, unleſs utider” certain peculiar* Cir- 
* : Ex E- 
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Exy3nIMENT . 1255 


+. 


Separation of gold from the 5 e 
ſubſtancets, (except filuer and platina, } cum- 
. bined with it, either in the flate of ore, or 
in any other manner where the proportion is 


noc great, by Seorification, and cupelletion. 


The ore being prepared dy elutriation. 
and uſtulation, (as before deſcribed,) where 


| it appears to abound in ſulphur, muſt be re- 
duced to powder; and eight times its weight 
of lead muſt be procured in the ſtate of fil- 
ings or granulated : as, alſo, « teſt, ſuch as 
thoſe of which the fabrication is taught 
p. 1 10. Vol. I., in the condition there directed. 
One half of the lead muſt then be laid on 
the teſt; and ſpread equally on its interior 
ſurface; and the ore muſt be laid on the 
part of the lead, ſo ſpread and covered 
with the other part. The teſt thus charged 
with the lead, and ore, muſt be placed at 
the further end of 2 muffle put into the 
aſlaying furnace, of which the conſtruftion | 
is given p. 143. Vol. 1. prepared as directed 
in p- 425 I fire muſt be then lighted, 
And 
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i and increaſed by degrees, till the lead boil 


in the teſt ; and, when it is perceived by 


hatin through the aperture of the fur- 


the fides of the teſt, that which is left bare 
in the middle appearing to boil and emit 
fumes, the . fire muſt be checked, fo that 
there may ſcarcely be any ebullition at all for 
about a quarter of an hour. After this let 


che heat be again raiſed; and the ſhining 


ſurface of the lead will gradually appear dull, 
and be covered with ſcoriæ. Stir the mat- 
ter then, to the middle, by an iron rod bent 


| at the point; and draw all the pulveru- 


lentous part, which may float on the ſur- 
face, towards the ſides; that any remaining 
portion of the ore may be diſſolved. When 
the whole is perfectly fuſed, and has ſuffici- 


ently undergone the action of the fire, which 


may be known by its dropping from the 
rod when dipt into it, and leaving a thin 
ſhining coat at the extremity of that part 
which was immerſt, take the teſt out of 
* Gr. Pu | the 


. nace, that the ore, which will at firſt float on 
the ſurface of the melted lead, but afterwards 
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the fire; and pour the contents into an 
iron mold prepared of due magnitude for 
that end; and previouſly heated, and 
greaſed with tallow: and, when the whole 
is ſufficiently cold, divide the regulus from 
the ſcoria, by the ſtroke of a hammer: 
powdering the ſcoria, likewiſe, and ſepa - 
rating from it ſuch parts, as, being of a 
metalline texture, reſiſt the En ; 

and adding them to the regulus. 

Prepare then a cupel, made according to 
the directions given p. 102. Vol. I; arid of 
ſuch magnitude, as to be at leaſt of half 
the weight of the regulus intended to be put 
into it: and, having placed it in the furnace; 
for the doing which, inſtructions are given 
p. 148. Vol. I.; burn it, as the materials 
of which it is formed may require. The re- 
gulus being in the mean time formed into thin 
plates, and freed from any ſcorious parts ad- 
hering to it, by beating it with a flat hammer, 
muſt now be put into the cupel, by means of 
a ſmall pair of tongs, being firſt wrapt up. in 
a piece of paper; and the fire muſt be raiſed, 
ſo that the lead may boil and fume: hut 
5 not 
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not in A greater degree than will admit of 
the cupel s being plainly ſeen. The lead 
will, by this means, be vitrified; and, 
being moved to the ſides of the cupel, will 
be abſorbed by it. But if the ebullition 
be violent, and the fumes in a very 
great quantity, the fire muſt be lowered 
dy cloſing the apertures of the furnace, 
to check the draught of air. Increaſe 
the fire, nevertheleſs, as the lead diminiſhes 
in quantity, by its being vitrified, and ab- 
ſorbed by the ſubſtance of the cupel ; till, 
at length, a vivid combination of colours, 
reſembling ' ſmall rainbows, interſecting 
each other in many different directions, are 
ſeen on the ſurface of the metal; and 
terminate at laſt in ſuddenly diſplaying the 
gold, that was before obſeured by the lead 
in its caleined ſtate previous to its vitri- 
fication, to the ſight; with the appearance 
either of a ſhining yellow colour, or of 
a bead of fire; accor ding to the degree of 
heat maintained in the furnace of that point. 
of time. The cupel muſt be, nevertheleſs, 
ſtill left a minute under the muffle: and 

Vol., II. e then 
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then gently drawn, by the bended iron 
and when the gold is ſo cooled, as to be 
of a ſolid conſiſtence, the cupel may be 
taken from under the muffle, by the ſmall 
tongs: and, in its cavity, the gold will 
he found of a globular form, with the 
lower part unequal, and full of ſmall holes: 
and, on proper examination, will be found 
nearly pure, unleſs ne ne ſilver 
Or ee Oe) 7 bs Sarde, 11 
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The principle, on which this proceſs is 
founded, is the vitrifactive power- of lead, 
with reſpect to the metallic, or other mineral 
bodies, that may be commixt with gold, 
except ſilver and platina; by which they are 
firſt converted, together with the lead, to 
glaſs; and then abſorbed by the ſubſtance of 
the cupel; which is, in that view, fabricated of 
a looſe and porous texture; leaving the gold 
almoſt in a pure ſtate, except with relation to 
, filver, or platina, or nals there were ſuch a 
Proportion of copper, that the quantity of lead, 
employed was not ſufficient to vitrify it. 
This proceſs is conſtantly practiſed for the 
ſeparation of metallic, or other bodies, combined: 
with 25 in its mineral ſtate, or by any a 
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ficial oommixtüre: and it is made ſubſetvient 
as well to the more accurate freeing of geld. | 
from other metallic bodies in the intention of 
an ay, or examination of the exact quantity | 
of gold contained in any compound ; as to the 
purification of gold, in large, for commercial 
purpoſes. The method delivered in this ex- 
1 0 is not, however, ſimply in all caſes 
ſufficient to this end: for gold is, ſometimes, 
found commixt with other mineral bodies, 
either in ſuch proportion that the quantity of 

lead, here directed, is not ſufficient to ſco- 
rify. the whole; or they may be of ſuch 

nature, that the lead has not the power of 
ſcorifying them as in the firſt operation of this 
 procels, or vitrifying them as in the ſecond : but 
either a greater quantity of lead is required 

or ſome previous preparation, in order to diſ- 

Ile the otherwiſe refractory matter to ſubmit 
bo the power of the lead. Or, in ſome caſes, 
the gold itſelf may be in ſuch a ſtate, that it 
may combine with the ſcoria. 
In the caſe of ores rendered refractory 


- 
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be increaſed to twelve times its weight. The 
fire muſt, alſo, be correſpondently managed with 
reſpect to its duration and ſtreng tin. 
In the caſe of gold combined with iron, 
which, in its metallic ſtate, does not yield 
to the vitrifactive power of lead, a ſolution 
e WS 8 
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of the mixt metallic maſs in oil of vitriol, and 
a ſubſequent calcination, are moſt advanta- 
geouſly practiſed: or a . of the gold 
from the iron may be made, by bringing the 
metal to the ſtate of filings; and keeping it in 
fuſion, in a cloſe veſſel, with twice its weight of 
antimony for a quarter of an hour: after which, 
being grown cold, and the ſcoria taken away, 
the antimony in the precipitated regulus muſt be 
deſtroyed by ſcorification, without addition ; the 
cupellation being, afterwards, performed, as here 
directed, with the addition of the lead. _. 
In the caſe of gold, commixt with tin, a cal- 
cination with the addition of double the weight 
of lead, is the moſt effectual preparation: which 
calcination is ſoon performed in a moderate 
degree of heat: and, in the ſubſequent ſcori- 
fication, the quantity of lead ſhould be at leaſt 
ten times the weight of the remaining metal. 
The ſcorification in this proceſs may, in de- 
fault of a teſt, be performed in a ſound crucible, 
that will hold three times'the quantity of the 
matter to be put into it: an addition being 
made, beſides that of the lead, of as much ſand- 
over and common falt, as being liquefied, will 
occupy the ſpace of half an inch in the cru- 
cible ; and, if much ſulphur be contained in 
the mineral compound, ſubjected to the opera- 
tion, a half part of the filings of iron, free 
from ruſt, ſhould be ſubjoined. The crucible, 
thus charged, and well cloſed with a lid, 
ſhould be put into any furnace; and ſurrounded, 
to its upper edge, with coals ; which, being 
1 gt EE. kindled, 
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kindled, muſt be ſuffered to burn, ſo as ta, 
melt /the whole matter in the crucible : for 
which'a moderate degree of heat will ſuffice. 
Things being continued in this ſtate for a quarter 


of an hour, the cover of the crucible muſt be 
taken off; and the matter, being ſtirred with an 


iron rod, muſt be ſoon after, either poured into a 


greaſed mold of the funnel form, or ſuffered 


to remain in the crucible til] cold; and, if the 
regulus be found in a due ſtate, committed to 
the cupel after the ſeparation of the ſcoria. 
In the compounds of gold with metallic bodies, 
that reſiſt the fluxing and vitrifying power of 


lead unaſſiſted, the ſeparation may be thus made. 


Take of black flux double the weight of the 
metallic compound in queſtion; and equal its 
weight of pearl- aſhes: and, having put them, 
with the alloyed gold, into a crucible, which 
will hold four times the quantity of matter, 
cover it with a lid; and give a ſufficient heat 
to fuſe the contents. Uncover then the cru- 
cible; and add, by repeated injections, the due 
quantity of granulated lead; beginning at firſt 
with a little: which quantity muſt be diſcre- 
tionally regulated by the proportion, and nature, 
of the other metallic matter, combined with 
the gold : copper requiring the moſt ; which, 
however, need not, in any caſe, ico en e 


times the weight of the fubject matter of the 


operation. When all the lead is commixt; 


and well liquefied, let the fuſed matter be well 


ſtirred by an iron rod; and then poured 
into a funnel-ſhaped mold, to be treated as 
in the other caſes. 23 In 
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In the common purification of gold from 
copper or lead, one operation is made to ſerve; ; 


and the lead is added at ſeveral different times: 
and, the apparatus being proportionably in- 


larged, a great quantity is cupelled together. 
This operation is, alſo, performed, on a pro- 

er hearth, with the blaſt of bellows: oF. 
Per, being ſunk into the hearth, to contain the 
teſt ſurrounded with coals, in ſuch manner, 
that its upper edge ſhall not project beyond 
the level of the hearth : and iron plates are ſo 
fixt, near the nozzle of the bellows, that * 


| blaſt may be determined full upon wat teſt. 


Exerniment III. 


Depuration of impure gold, by the combuſtive 
action of nitre on the imperfect metals, or 
other metallic bodies, combined with it. 


Beat the impure gold into thin latin ; 
and, having cut them into ſmall pieces, 
put them into a crucible with a fourth 
part of their weight of powdered: nitre; 
with which is commixt, half the ſame 


quantity of pearl-aſhes ; and about a Hxth > 
part of powdered glaſs, Cover the cruci- 


ble, thus charged, with another leſſer one 


inverted into it; but PR perforated 


with 
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with a hole in the bottom, as big as 4 
| pea ; and lute the puncture of the cruci- 
| bles ; leaving, nevertheleſs, the hole open. 
Having placed them in any furnace, and 


ſurrounded the lower-crucible with coals to 


its upper edge, kindle the fire; and raiſe 


it to a degree ſufficient to fuſe the gold. 


Then hold a piece of coal a finger's 
length high over the hole, in the upper 
crucible : and, if a gleam of light appear 
on and around it, attended with a low hiſs- 
ing in the cavity of the crucible, it may be 


concluded, that the fire 1s of the due de- 


gree : but, if theſe appearances be want- 
ing, or only languidly produced, the fire 


muſt be augmented: or if, on the con- 


trary, a ſtrong blaſt ſeem to iſſue from the 
hole, with a loud crepitation, it muſt be 


diminiſhed ; as, otherwiſe, a large pro- 


portion of the gold would be blown. out. 
When theſe appearances ceaſe, increaſe the 
fire; that the filver may be perfectly fuſed, 


and free itſelf fr om the ſcoria; and then 


take the crucibles out of the fire; in the 
bottom of the lower of which, when broken, 


2 4 after 
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after it is grown cold, will be found, the 


gold in a reguline and pure ſtate (except 
it contained ſilver or -platina); and the 


ſcoria above it. Some ſmall part of the 
other metallic bodies will yet in moſt caſes 
remain in the gold: and, if it is to be 


rendered extremely pure, the. Os 
muſt be repeated, 


os een. FAY 


By this means, gold may be freed from any 
_ metallic body combined with it, except ſil- 
yerand platina, ſuch metallic bodybeing deprived 
of its phlogiſton, by the commenſtruative ac- 
tion it exerciſes with the acid of the nitre ; and 
9 brought firſt to the ſtate of a calx, and, after- 
wards, vitrified in a greater or leſs degree, 
according to the continuance of the heat, by 
the action of the ſalt formed by the decompo- 
fition of the nitre; and by the glaſs, originally 
ſuperadded; the uſe of both which, is to 
check the too rapid action of the nitre on the 
metallic body; which would, otherwiſe, blow 
out a part of the gold. For this reaſon the 
oporation cannot, however, be practiſed with- 
out loſs, where the proportion of the other 
metallic bodies is large to that of the gold: as 
the exploſion from the increaſed quantity of 
nitre, neceſſarily cauſes fo violent an explo- 
ſion. The method, therefore, is much ſel- 

domer uſed than the preceding, on account of. 

| T- N Its 
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its hs ſubject to that diſadvantage: and the 
difficulty of bringing the gold, in ſome caſes, 
to its proper malleable ſtate, without repeating 


the operation a great number of times. 
SP 2 & 
EXPERIMENT IV. 


Solution ef | gold. in aqua "ns 


| Takes any quantity of ſpirit « of nitre ; and, 
having put it into a retort, add to it half 
its weight of common falt previouſly dried. 


Diſtil them in a ſtrong ſand heat to dry- 


neſs.— Or add, without a ſubſequent diſtil- 
lation, a fourth part of clean fal Ammo- 


niacus, powdered, to the ſpirit, by flow 


degrees, to avoid the effects of a too 
great ebullition. The fame proportion 


of ſpirit of ſalt may, otherwiſe, be ſubſti- 
tuted ; if to be obtained pure: but as it 


1s now univerſally prepared by-departure 
through oil of vitriol; and is in ſuch caſe 


ſcarcely ever free from that acid, which | 
wholly depraves aqua regia; the uſe of the 


ſal Ammoniacus is much preferable, 


To the aqua regia ſo prepared, and con- 


tained in a tall glaſs body, put thin plates 


of gold in any ans not exceeding 
3 one 
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one half of the weight of the aqua regia z 


and place the body in a ſand heat; cover- 
ing the mouth with a cone of paper; and 
there let it remain, till the gold be per- 
„„ on NEEDS. 


| OBSERVATION. | 

This operation is practiſed moſt frequent] 

for the ſeparation of gold and filver from ach 
other, when the gold is in more than a triple 
proportion in the compound than the ſilver. 
In order to-which, the tolution, being made as 
directed in this experiment, muſt be poured off 
from the filver: which will be, in the form of 
a precipitated powder, in the bottom of. the 


retort: and the precipitated matter muſt be 
waſhed, with ſome freſh quantity of the aqua 


regia, and, where great accuracy is required, 


_ afterwards by that weaker part of the ſpirit of 


falt, which riſes firſt in 'the preparation of it; 
all which ſhould be added to the ſolution ; that 


will then contain the whole quantity of gold 


which was in the compound. The ſolution of 
gold is, likewiſe, made in this manner, in order 


to the preparation of the calx Caſſii, for painting 


in enamel or on glaſs, (in the manner ſhewn in 


the obſervation on the next experiment): andalſo 
for that of the aurum fulminans, for ſpeculative 
purpoſes. N . 
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Precipitation of gold rom aqua regia, b 
alkaline ſalts, or metallic bodies; exempli- 


fed in the inſtance of the lixiviate att. 


„ ake the ſolution of gold, as 1 
in the preceding experiment; and add to 
it, gradually, a ſolution of lixiviate falt in 
water, ſo long as any efferveſcence appears 
to follow on the further admixture. The 
gold will, by this means, be precipitated 
in the form of a magiſtery, of a reddiſh 
purple colour : .which, being ſeparated by 
decantation of the ſupernatant e is the 
aurum ee ; 


K U 
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In like manner, gold may be precipi rated * 
the addition of volatile alkaline falts; or of any 
of thoſe earths, or metallic bodies, that will 
commenſtruate with aqua regia; or even by ſo- 
lutions of the ſame metallic bodies, previouſſy 
made in other acids; as the green or blue 
vitriols, ſolution of mercury in aqua fortis, or of 
tin in aqua regia: but the form of the magiſtery 
is various, with different bodies; as well me- 
tallic, as ſaline, and terrene; and as well, in 


their combined ſtate with acids, as added fimply, 
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or per ſe, All alkaline ſalts, and earths, pre- 
 cipitate it of a ctimſon red, or of a purple 

colour: as do, alſo, tin, or mercury, either add- 

ed in a ſimple ſtate, or combined with acids: 
but copper and iron in a ſimple ſtate preci- 
pitate it in a metallic form; though the powder 
is not bright, but of a browniſh yellow colour: 
and the ſame metals, combined with the vitrio- 
lic acid, precipitate it of a bright appearance, 
and intenſe yellow colour. The ſtate of the ma- 
giſtery of gold, with reſpect to its coloured or 
metalline appearance, does not, therefore, ariſe 
from any obvious cauſe, regardin g the nature 
of the bodies, by which it is departed from 
the acid combined with it: nor is there any 
other account to be given of the reaſon of theſe 
variations, from any known principle: but it is 
certain, that they do not proceed from any other 
decompoſition the gold ſuffers in the operations: 
as it may be reduced again to its original ſtate, 
from that of any of theſe magiſteries, by ſimply 
{eparating it from the ſalts, or acids, £ combined 
*with it, and uniting the parts in one cohering 
maſs by fuſion; without ſupplying any matter 
ta it, that may be ſuppoſed to have been ſepa- 
rated from it 10 the ſolution and precipitation. 
This operation is rarely practiſed with alka- 
line falts; unleſs ſometimes with the lixiviate 
falt, for the production of the aurum fulmi- 
nans, in an experimental view: but I have, 
nevertheleſs, known volatile alkaline falts uſed 
for the preparing the red magiſtery, in order ta 
enamel — and, if an artiſt of ſome emi- 
nence, 
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ad though now reſident. in France, 


country, 


and a gentleman of remarkable genius and 


knowledge, who aſſiſted him in the cultivation 
of this art, may be believed, the fineſt parcel 
of this red, that ever was produced, was pre- 
pared in this way. The precipitation with tin 


* 


is much more frequently made, for the prepa- 


ration of a red igment for enamel, and ſtain- 
in gelte which, by ſome of the German, and 
other writers after them, is called calx Caſſi; 
from ſome diſcoveries ſuppoſed to be made by 


one DR. Cassius reſpectingit. The method per- 
ſued for this end is, the one to put long pieces 


of tin into the ſolution of the gold in the aqua 
_ regia, and ſuffer them to lie there till no more 
gold appear to be precipitated ;.after which, the 
fluid ſhould be poured off; and the magiſter; 
of the gold waſhed and dried; but care OA 


be taken, that the tin do not continue too long 


in the ſolution ; for it will, when impregnated 


beyond a certain degree, be converted to a 


jelly-like ſubſtance: which is not to be * 


rated from the | magiſtery without chan ging 20 
nature. Another method, which may be practiſed 


with more certainty of ſucceſs, is, by uſing a 


ſolution of tin in aqua regia, inſtead of the crude 
tin: in which cafe, aſmall quantity of the ſolution 
of gold ſhould be put into a large glaſs of water; 


and a little of the ſolution of tin added to it; 
which will, in a ſhort time, precipitate the gold: 


when other ſucceſſive quantities of the ſolu- 


tions ſhould in like manner be commixt with 


1 _ - Waiter, 
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water, tilt the whole of the gold be precipi- 
tated, But the water in the glaſs ſhould = 


off from the magiſtery frequently; 
| SE 2 5 prevent i being o headed i 
w thic 


Ihe preci itation of gold, by 4 Sidon of 
mercury in fpirit of nitre, or of green ot blue 
vitriol, is ſometimes pradtifoc for the recovery 
1 gold from aqua regia, When the ſolution of 
It is made, in otder to tlie ſeparation” of the 
old from ſilver. But that is more accu = . 

, with refpe&t to the purity of the golc 
by exhalation; wit aſubſeq Sar fuſion in a cru- 
1 and « ll nite, mow __ 


Pet ETV vr. 
Ae of gold from aqui Tegi a, eb he 
en of ther, ſpirit of we, . 

'" oy" exalted” ethereal oil. . 


Tale a ſmall quantity of. thy: ſolution of 
gold in aqua regia, as made in Experi- 
ment IV; and add to it, an equal bulk of 
ether; ſhaking, them together. Let the 
mixture then ſtand at reſt; and there will 
appear a ſhining ſeum, or pellicle of gold; 
which will increaſe till the whole of the 


gold be ſeparated from the aqua regia; and 


or continue in that- ſtate. ** on the 
ſur- 


„ ene 08 MzTALLIc Aavints?, „ 
- ſutface 2 the aqua regia loſing the high 
_ yellow colour, which the gold _ tmparted 
7s 

Strong Jn or any of 41 more 3 80 
ed ethereal oils, being added to the ſolu- 
tion, will produce the ſame effect: except 
that the gold will not continue fuſpended ; 
but, after ſome. des be e to the 
— 35 
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The manner in which æther, and 1 
or eſſential oils, act on the aqua regia; in the 
ſeparation of the gold, ſeems, by the difference 
of the. effects, to depend on different principles. 
For the æther attracting the gold from the acid, 
keeps it ful nded, along with itlelf, on the 

ce of the aqua regia : while the others, | 
which are found to do the ſame for ſome li 
time; let it go nevertheleſs, at length ta the 
bottom of the veſſel; appearing, by theſe. con- 
ſequences, at firſt to attract the gold from the - 
aqua regia in the ſame manner as the æther; 
and keep with it in a ſeparate ſtate; but Mw 
wards to combine gradually with the aqua 
regia and ſuffer a depart of the gold: the com- 
pound, or mixture of the dulcifted-ſptrits of nitre 
and ſea. ſalts, of which in factithe neu formed 
fluid. is conſtituted, being neutral to gad. 80 
that, in the caſe of the æther, the ſe is 
nee Bp the ſuperior attraction of the =ther-w. 
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aqua regia, with reſpect to gold: and in that 


alcohol, or eſſential oils, - with ſolution of gold 


| Soluti on f gold in vinous ſpirit, 5 5 oe FI" 


of the others, by the neutralizing power, which 
alcohol, or eſſential oils, have on aqua Tegia, 
in relation to the ſame object. 

This effect of the commixture of æther, 


in aqua regia, is not Vet r reduced to 5 * 


cal uſe. 1 


ETrEIIAEBT VII. 


tion of nitre, alum, and fea ſalt; called the 
ſolution i in One] 5 


Take nitre; alum 3 "Da Galt 's 1 den 


of gold, ſuch as are uſed for gilding ; and 


grind the whole together to an impa Ipable 
powder. Put the powder then into a mat- 


traſs; and, having added water, in the pro- 


portion of - ſix times the weight of the 
whole, make it boil ſtrongly ; and continue 
the boiling heat, till the whole be evapo- 
rated; and the falt remaining at the bottom 
be of a yellow colour: on the failure of whicli 
appearance, freſh water muſt be re-added; 
and the coction and exhalation repeated, 


till it be produced. On this yellow Alt, 
reduced to dryneſs and powdered, pour 
: ght or ten times its wei eight, of ſpirit. of 


hs wine: : 
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wine: which will inſtantly take the yellow 


colour from the ſalt, by combining with 
the W en t will e in a : diſſolved 


Ind 165 ths du 
- wt * oF 
Bs ERVAT 10 


rt ſolution ! is termed fine 5: tu; ; | hell 
the magiſtery obtained from it, by 2 
tion through lixiviate ſalts, which: has the red 

ar. purple colour, and. other ſenſible. qualities 
of the aurum ful ans, is, nevertheleſs, de- 
void of its exploſive property. The proceſs is 
one of the oldeſt known to be oradtiſed on gold, 
and mentioned by Zwelier: and the luden 
| has the quality of  gilding ii iron, as is ſaid, in a 
beadtifül un if the iron be on only « dipt in 
the ſolution and Aried! It is not: Werd rat 
preſent uſed in any practical view: nor even 
mentioned; by ; chemical writers in Senegal: 


though it 18 certainly not e e gan 
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 Palatilizdtion of gold, by the eee 
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| Take two bJühéks of 8 kin, 2 Wick 100 
büßte and a half of quick "Ever; © "and 
amalgamate them: and ' then' commix the 


amalgama, by grinding them together, with 
4 Velo. | Aa an 
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an equal weight of corroſive. fublimate. 
Put this mixture into a retort: and, having 
fitted to it a very capacious receiver, with 
a ſmall hole on it ſide, and thoroughly 
en ſecured the juncture, hy lute, diſtil 
gradually; and there will come over 
4 Bad ſo extremely volatile, chat it wall 
dbl 11 Go to the air in an utiſtopt 
gre t quickneſs, in white 588 
fume, till, the whole, be dillipated., | 
Add then two parta ob ahn ming om 
pound to the magiſtery of gold, made by pre- 
cipitation. through the baeans of tin: and 
having put it in a petort, diſtil, with, a flow 
heat; and, after part of the famingecompound 
is come over, the gold will follow with 
| the reſt; condenſing againſt the neck, of 
the retort, and the ſides of the receiver, in 
the form of a reſin, of a bright red colour: 
5 which, being eollected, will melt and: be- 
come fluid as oil, on the acceſs of the 
ſlighteſt heat; but grow hard again, on be- 


coming of the, common, AP © * We 
of, the > atmoſph lere. 1 let 
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in dxltvered en tile autor 
ſome 99 — writers. not unworthy, of 
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ſike fu ſtance,” thus produced, may. wi 1 
reafon; dg ſuſpected a be the rw d u 
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qualities fieteffar ti ev thats apße . 


by means eaſily concealed. The 5 com- 


N uh 1 e e Iu ſubſtance z 


-Yolatilized 


> 2 is RATS aß n an intire 
ſtate, in a raporgus 5 8 without the leaſt aid 
of 'Steater Heat, at of the atmoſphe 
when neff GM i rally” e 8 
fuming ſpirit o 
that he was 
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kind, 
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Ex?ERIMENT./ X. 


$eparation: of luer from heterogeneous Ab. 


:.» Rances' commixt with it in its mineral ſtate, 


y ſeorification with. lad, and Kar | 
. cupellation. - 


— 93 , 
4 = tf 2 5 wh: 8 4s 15 7 "4 8 he 4 | 


See Experiment II. on. i the fame 


means e with relation, to ſilyer. 
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"Exexnrent, XI. = 24 Di be 
Separation of ſilver from other metallic bodies 
(except gold and platina) by the combuſtruc 
 affion of nitre fuſed: with it. 916 q 


gee Experiment III. on gold: the fame 
bring ye: with relation ae n 


960 ant 


797 1 : iQ, SOLE 
: enn XII. * ot! 250: 
— of: fuer in ſpirit of niere. 2 

D 


Take ſpirit of nitre prepared, according 


to what is laid down in page 330. Vol. I. 


and, having ſeparated about a thürtieth or 
fortieth part of what is to be uſed, put it 


into a ſmall glaſs body; and, having placed 


it in a gentle heat, add to it as much ſilver 
as it will diſſolve. When it Is ſaturated with 


ſilver, 


o Mrrarrre Bop 28 %é³ẽ3•¹bgx 


ke Caffe it to grow cold; and then, 
having filtered the ſolution through paper, 


drop part of it gradually into the Whole 
quantity of the ſpirit of nitre. A tur- 
bidneſs will be produced in it, by the 


ſeparation of the ſilver: which myſt be ſuf- 


fered to ſubſide before another quantity be 


added: and repeat this, till the ſpirit of 
nitre continue clear, notwithſtanding more 
be dropt of the ſolution into it. Let 
it ſtand then at reſt, for ſome days; ; and 
afterwards pour off the clear fluid from the 
powder, that has been precipitated; and 
the ſpirit of nitre will be, by this means, 
duly purified for the ſolution of ſilver. 

To the ſpirit of nitre thus purified, and 
put into a proper glaſs body, add the filver, 
formed into thin plates, in any proportion 
not exceeding half the weight of the ſpirit 
of nitre: and place the body in a gentle 


heat. Where let it remain for a due ſeaſon ; 


and the filver will be | wholly diſſolved; 
continuin 8 N in it any mu of 
time. 
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The ee of the nitre, 57 means of 
previous ſolution of ſilver, is to free it from 
any gil of vitriol, or ſpirit of falt, which may be 
. with it; * 05th if not ſeparated, 

itation of the filver afterwards: as 
foirit 1 57 ep commixt with either of thoſe 
ucids, becomes corrodent; and not « Uifivent 
of that metal: 

This operation is, conſtantly praftiſed. on 
filver, for the ſeparation of gold from it, 
when the proportion is not 'greater than one 
fourth part of the ſilver. The filver is, in 
ſuch caſe, recovered moſt uſually from the 
ſpirit of nitre, by a precipitation made through 
the means of thin copper plates, immerſed 
in che ſolution, till, by the ſuperior attraction 
that copper has with acids, the ſilver is de- 
parted in the form of a grey or blackiſh 
powder; which is again converted into a regu- 
line ſtate by fuſion, with a flux compoſed 'of 
_ equal. parts of calcined. borax and nitre. - The 
ſolution of copper, thus produced in the preci- 
pitation of the ſilver, is en Peres, to make the 
pigment uſed in aries verditer : which 
1s done, by adding chalk purified, by waſhing 
cover as Gindtedia | page 169. Vol. I., ks. 
poſition. This chalk, being in part diſſolved by 
the ſpirit of nitre, and precipitating the copper 
from: it among the undiſſolved part, produces the 


OT which f is in fact Ws the leſs alkaline 
Þ OO Part 


5 with a dilute ſolution o lixiviate ſalt, will g 
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part of chalk; commixt with the gy of 
copper preci precipitated by the more alkaline 7 
The ſolution of filver is, Ikewiſe, 8 
che production oF preparation uſed in prin 

called the /uridy cai e eee 
pound of filver and ſpirit of nitre, ht to 
dryneſs by evaporation; and then fuſed by 
heat, and caſt in molds.—The ſame ſubſtance 
was formerly p in a chryſtalline ſtate; to 
which the {ale Hrined by Liver ind f 8 5 1 
nitre is not reluctant. 

This ſolution is, alſo, ſometimes x 
with à view to the „ or 
light hair; which being frequently embrocated 
with it, is changed. brown or blackiſh: to faci- 
liate the which, the previouſly — it 


contribute. The ſolution, repared i in this in- 
terition, is _ 5 who fell it, "tho 


"Ms PER IMBNT XIII. 


Precipitation of fuer diſſolved in ſpirit of n 
»F the addition of the ſpirit of ſea ſalt. 

"Take the ſolution of ſilver, as made in 
the preceding experiment; and drop into 
it gradually, ſpirit of falt,---or a ſolution of 
common ſalt, or ſal Ammoniacus, in water, 
fo long as any turbidneſs or milky whiteneſs, 
ſhall appear to be produced, on the further 
"AS . 


A 
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* addition. Let it then ſtand at reſt;; and, f7 

adding water copiouſly' to the fluid, che 

. ſilver will be Prkcipitated, in the form of 
a white 8 2 powder, though not departed 
from the acid, which before held it dis- 
ſolved; as in moſt other inſtances of pre- 
cipitation; but combined with ſome pro- 
portion of that, and with. the other eis 
ſuperadded. 4 
If this precipitated matter be ſeparated 
from the ſupernatant fluid by decantation, : | 
ablution with freſh water, and deſication ; 

and then fuſed with a moderate heat; it 
will form a ſemi- pellucid reddiſh maſs, with 
ſome. degree of flexibility : which, from 
reſemblance of horn, is called the luna'cornes. \ 


{O67 wary ro 54 


This 3 is performed on the principle 
of a corrofion by depart, as explained in p. 21. 
Vol. I: for the filver is not departed from the 
ſpirit of nitre, by the ſuperior attraction of the 
ſpirit of falt, which is, indeed, of a lower. order. 
in the ſeries of the alkaline genus, according to 
the manner in which moſt other precipitations 
are made; but, in conſequence of a combina-. 
tion with both the acids, which, when con- 
joined with it, form a compound reluctant to 
ſolution i in water: as, if they were previouſly 
* com- 


8 > 1 «+ ff 4 * 1 
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* before they were made to act on bY 
the filver, they would prove a corroding, a” _ 
not a diflolving menſtruum to it. The addi» ® " i 
tion of ſolution of common falt, or ſal Ammo-' il 
niacus, anſwers the ſame end as fpirit of ſalt :. 
becauſe the acid, contained in either of thoſe _—_ 
falts, is departed by the ſuperior attraction of M8 
the ſpirit of nitre on their alkaline baſis; and. 


conſequently, becomes preſent in the com 1 
pound fluid, in a manner N. e to chat of 1 
its being added ſimply. 7. wo | 

The precipitation of alver from . pit it of ' me 


njtre, by the addition of ſpirit of ſea ſalt, is nl 
ſometimes ractiſed on the ſolutions made in 
the view of ſeparating other metals combined 
with it from the ſilver; and, in this caſe, the 
luna cornea, or precipitated compound of the 
ſilver and acid, may be made to yield the 
filver in its proper form, by fuſion with a flux 
compoſed of calcined borax and nitre. 
The luna. cornea from its having a vitreous 
ance, with ſome flexibility, has been 
thought by many to be the malleable glaſs of 
the ancients; and may be made, by caſting it 
in proper molds, into the form of CR 
glaſſes, or other veſſels; which will have a 
great reſemblance With, ü thoſe Ke of glaſs. 5 
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.Dilſdive un ounce of fer in tires ee 
of ſpirit of nitre, as above directed : and, 
adding to it eighteen ounces of water, and 
two. ounces of mercury, put the mixture 
into a mattrafs of tranſparent colourleſs 
glaſs, that will juſt contain the whole. Fix 
the mattraſs in a frame of wood that will 
keep it ſteady, and yet ſuffer the buſb to 
be ſeen through diſtinctiy: and, ſtopping 
up the orifice of the neck ſecurely, place 
it then in = quiet fituation, where it may 
not be ſubje& to be ſhaken ; and let it 
ſtand at reſt for five or ſix weeks, During 

that time, the appearance of a tree with 
24 great number of ramifications, or bran- 
ches, will ariſe from the mercury: which 
has occaſioned this ſaline 3 to be 


called Di ana's tree. 
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pu 1 "ot —4 By LAT of the Ai 
= form of ſome vegetables, rendered it 
ining as an amuſement: and gave bo- 
on to the earlier chemiſts, to ſyppole relations —© 
KA a myſterious kind to De dect wur 4 
bles TY metallic bodies. 
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— pals pr by uſtula] 
tion, if it abound in ſulpbur arſenic; and 
mix with, it an equal weight of charcoal, 
by grinding them well together. Put this 
matter into a proper melting pot: and, 
over it, lay thin Plates of copper, cut into 
narrow pieces, in the proportion of tro 
thirds of the weight of the mixture of te 
lapis calaminaris, and coal; and cover it 
over, alſo, with powdered charcoal. Place 
the melting pot, thus charged, in any, pro- # 
per furnace, where it may undergo a dus 
degree of heat; and, ſurrounding it with coals, 


1 
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raiſe the fire, therefore, gradually till the pot 
be heated of a luminous whiteneſs. Continue 


7 2 5 in this ſtate; till the matter emits 


bs, ah + 4 +». 


67 nim wr by means of a — 
iron wire, if the copper be melted: which 
Will de effected by leſs heat chan would 
fuſe it alone. If it be yet found in a 
| ſolid form, the ſame, degree of heat muſt 
+ be ſometime lon ger continued; and if, on 
2 ſecond trial, it ll continue in the ſame 

Nate, the fire muſt be a little increaſed; and 
a third examination made. When the cop- 
per appears to be thoroughly liquefied, the 
pot muſt be taken out of the fire; and 
ſuffered to cool of itſelf; or, if the quan- 
tity of copper employed were larger, the 
melted maſs may be poured into a proper 
mold moderately heated; and when cold, it 
will no longer be found to be copper ; but 
changed into braſs: a compound metal of 
a colour more yellow ; and more nearly 
reſemblin g gold. The quantity of the metal 
| will be alſo increaſed, if the operation 
ſucceed - which will be, in ome Proper: 

tion, 
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right of the copper e to the opera. 
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equa ſich ene f th _ 2 
to ſu of: the quantity: 
8 ſubluned. by the heat out of the! 
minaris, is combined 


copper prepared to abſorb, iti hy che) ſume heats 
in order to which, the cop 


plates, that, there reater quantity 
ef attracting e. 411 a ER fumes, 
The charcoal. powder is added; to:counter:; 
calcining Diver of the heat, as well on the 
Ning in the At calaminatis;:as onthe copper 
itſelf; in order tothe betterdefending both which 
from this effect, that would be rendered ſtrong er 
by che accefz of the air, the | : powdered arcs i 
put over them. Iris not hotrever, by the 
combination of; the zinc and copper, that 
braſs is de roduced: for, if the ſame propor- 
tions of theſe 
gether, though they appear to be perfectly 
united, yet a compound, greatly varying from 
braſs in ſeveral of its qualities, is formed; 
1 in 1 its mallcability: 
ge yellow colour verging towards Seh 
et 3 ich, 


Fl 
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of: zine, near! 
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from one fourth to! one third of the 


119 
1 in the en | 
reſpect to che colour, and thę aug: 
mentation of 8: 7 is owing principally 


oF” 


W 
that ſtate, Wich the - 


is formed into 


two metallic bodies be fuſed to- 


and in having a | 


 Calcination; 


Thich ene fon changes Wis green 
dulneſs with the acceſs of the air. 1 — 
pound of copper and zinc, made by combina- 
tion through colliquation by fuſing them to- 
gether in the prap On” by rts of 
per to one of zinc, is called Prince . 
matul, or more:eonumonty, at pteſent. 
metal or Bath metal; und by the French Oi. 
bas © and it was foftherly much in uße: But 
che want of add the grotwifig 
— in ſhort Emes den expof 


poſition chat; wi 
we fer dat Gude dle. 
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20 „Take lead: and; having put it in a telt; or 
_ other veſſel, where itn: Have . for- 
face, heat it "Toraitiouſly” Bor nd 


and, gradu: 


cab. Spread this calx o — 


ir agtin into tlie fire, which Miuld n not 
be too ſtrong, and 1 colour will. b 
changed, firſt to a yellowiſh brown, and, 
afterwards, to an orange rec: in kickt 
ſtate it is called minium, or red lead. Put 
the minium into a melting pot, ſuch as 

thoſe 


„ 8 F K ? 5 * 
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again to a 
Wy forming a yellow glaſs. 
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The calcination HE the produc- 
den ef reien 


patch of large quantities: and it is, alſo, 
formed in the ſcorification of metals. bs. ke 
vitrification of lead per ſe, is not, 

done intentionally on any Sp o—_ account, 
unleſs with 2 view to the 


formed in the vie of the punficati 


metals; and of the (eparayion, of ahem. tro 
1 other. 7 


Ex „ Xv. 3 
Change * 5 natural texture, and bue of fin, 
into a Pluneſe form, and. * yellow calour 


F reſembling that of go gold) „ by commxture 


with  MEFCUTy, | mineral folphur, and | ſof 
© Ammoniacus 5 and a reſet eparatic on by, fub- 
 Timation US the three added ſubſtances, - . 


| Taka of tin, one pound: vf flowers.of 


fulphur, ſeven ounces ; and of pure mer- 


8 ” 


thoſe of which the manner of fabrication * 
18 given p. 161. Vol. I. and, bringing 4 
luminous degree of heat, ie will 


very large works; 
where farnaces like ovens: = 9 the di& 


for painting in enamel, or on _glab, the 
olafs produced, not having ſuch properties as 
render it uſaful but it is ſubſerviently pen 


rob ae other. 
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cury, and GS N zacus, hw half a 
Pound. Add the quickſilver, to the tin, pre- 

, viouſly melted, but not heated more than 
is requiſite to liquefaction; ſtirring them 
about till they be thorou ghly combined : 


>. 


and, when, the maſs is cold, powder; and 
mix it intimately with the ſal Ammoniacus 
and flowers of ſulphur by grinding them 
together. Put the mixture into a co ated 
Eq body of long form; and fixiit in the ca- 
1 | Vaty of a proper furnace, where only about 
| + one third may be expoſed" to the naked 
fire. Cover the mouth of the body. with, a 
Piece, of tile; and then ſublime with a gra- 
dual heat, ſo long as any part of the matter 
riſes: which may be diffinguiſhed by the 
” continuance, or abatement of the heat of the 
| body, under the fame. force of fire. Wh 
the ſublimation i is over, let the fire 3 
guiſh: and, when the body 1 is cold, tak 
It out of the furnace, as gently as c 
üble: and, if it be whole, divide it in the 


i} 46. 


middle, by means of an ron | ring, 


3 cording to the directions p. 89. Vol. 1 
* * 8 in default of "_ rink, pe TY it 
x  ugaiiiſ 
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y means, the a ay in +" upper 
part may be prevented from falling on the 

maſs of tin in the lower; which will be 
found in à light cake of matter of à ſoft 
plumoſe texture, and à bright yellow co- 
lour, reſembling gold: on which account 
it e rer e en aurum eee, 1 


1 * oy ont VA 11 Ion.” 


The effect, which the ſulphur has on tin, wh EY 
tis treatment, is very curious: and conduces 
to demonſtrate, that the colour in bodies de- 
pend on phlogiſton. The uſe of the mercury, 
in 1 proceſs, is to bring the tin to a ſtate, 

5 it may be miſcible with the ſulphur; - 
to prevent, by its ſuperior attraction, the 
falphur s combining with the tin, and being fixt 
byat; and that of the ſal Ammoniacus is, to ren- 
der the ſublimation of the ſulphur more perfect. 
The coloured tin, or aurum Mofaicum, on 
being kept for ſome time in a luminous degree 
of heat, in an open veſſel ſtirred about; and, 
afterwards, fluxt in an open veſſel, with the 
addition of a little tallowy and charcoal duſt, 
will be reduced to its metallic ſtate. 

This proceſs is practiſed as well for pre- 
paring ' the aurum Moſaicum for . medicinal 
uſes; as for the purpoſe of bronzing or co- 
louring (in imitation of gilding) Poe fi- 

TOE: II. =" b | gures, 
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gures, &c. to which application, its ſoft fat 
texture extremely well fits it; as it will co- 
here to ſuch bodies without any cement, or 
glutinous medium. A ſubſtance correſpondent 
to this, but of a white colour, and called on 
that account by ſome of the German artifi- 
cers and chemiſts, argentum Muſfoum, is pre- 
pared, by rv. ene e fe parts of tin, wit. 
muth, and mercury together: thetin and biſmuth 
being firſt commixt by fuſing them together; 
and the mercury, afterwnrds, added to them, 
while yet hot ; which compound when cold, 
being of the ſame texture with the aurum Mo- 
faicum, will anſwer the like end with reſpect 
to colouring plaſter des, &c. . the 


difference of colour. 
ExrEAINEN Vi pies 
V olatilization of tin, by combination with 


ſpirit of ſalt, _ 
See Experiment em 


— 


EXPERIMENT. XIX. 


Converſion of 'the crude regulus of iron, called 
Pig, or caſt iron, into malleable, or forged, 
Tron, by fuſion in fires of vegetable _ 
and percuſſion with large hammers. 


Prepare a proper hollow, bed on a Frith” 8 


or any other Such, | hearth ; and, having 
| coated : 


ON Metatine | Dovins,- cinka 


Geben its ſurface with charcoal duſt; and 


cf lute, let it be well dried. Take then the crude 
iron; and lay it over coals on the bed, 
ſurrounding it, likewiſe, with others 1 


upon it; and, having kindled them, raiſe 
the fire by the blaſt of the bellows, that 


the iron may be brought to fuſion : to 
which, if it be reluctant, it muſt be urged 
by the addition of fluxes or vitreſcent ſand: 


The fire need not, however; be made 


ſtronger than is required to the thorough lis 


quefaction of all the matter: which, being 
effected, the melted maſs muſt be ſtirred well 


about, that the whole may ſucceſſively be 
expoſed ti the action of the air and fire. 


The ſeoriæ muſt be, likewiſe, ſeveral times 
taken off, as they appear to be formed in 
a ſufficient quantity; the iron, in the mean 


time, emitting a multitude of ſparks, like 
a ſhower of fire, by the diminution” of 
which, it muſt be determined, how near it 


is to its requiſite degree of purity. When 
that appears, let the cofls be removed; and 


the remaining ſcoria drawn off by a cha- 


2 
a 


nel made from the hollow bed through the 
| Bd hearth 
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372 EXPERIMENTS AND OBSERVATIONS 
hearth for that purpoſe ; and the iron; 
when it reaſſumes its ſolid form, but is yet 
white hot, and ſufficiently ſoft to be drawn 
out in long pieces, muſt ſuffer the ſtrokes 
of a heavy hammer; by which, if it rea- 
dily undergo extenſion in every direction, 
it is a proof, that the fuſion has had a due 
effect. But it muſt be, afterwards, wrought 
to the purity required, by alternately heat- 
ing it white hot, in the fire; and beating 
it with the hammer, till it grow too _ 
to bear n freely. i 


eee e 


In this proceſs, a change is moths on the 
iron, by bringing it from the crude condition 
in which it is obtained from the ore, mixt 
with other foffile ſubſtances, particularly by 
mineral ſulphur, to a more pure and Perser 

ſtate, on the following principles. | 

The iron, whether in its metallic, or cal- 
 ceous form, in the ſtate of ore, is almoſt con- 
ſtantly mixt with a large proportion of hetero- 
geneous matter: which, beſides the mineral 
ſulphur, are as well arſenic, and other metal- 
lic bodies, as lapidaceous earths. Theſe ſub- 
ſtances, though in part ſeparated by the uſtu- 
lation, and eliquation, which the matter un- 
dergoes i in the operation by which the crude 

| OC "On 
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| fron is recovered from the ore, are yet by no 
means wholly extracted from it: as all metallie 
bodies, except lead, readily combine with it, 
by colliquation; and the great degree of heat 
neceſfary to the fuſion, and eliquation of the 
iron from the ore, brings the more refractory 


of the vitreſcent lapidaceous earths to ſuch a 
viſcid tate, that they are extremely apt to ad- 


here to, and remain commixt with, the regu- 


line maſs, But the great difference betwixt 


the crude and malleable i iron, conſiſts, never- 
theleſs, in that the crude is compqunded, in 

part of mineral ſulphur 3 which ſupplies the 
3 of phlogiſton in a purer form, in its me- 


tallic conſtitution: and the phlogiſton, in ſuch | 
mineral ſulphur, being controlled in its pro- 
perty of giving malleability to metals, as it is, 


indeed, in moſt of its others, by combination 
with the vitriolic acid, is not capable, there- 
fore, of rendering the iron perfect. The mi- 
neral ſulphur, conſequently, requires to be 
expelled from the iron; and to have its place 


ſupplied with another kind of ſul phur, fach 


as that exiſling in the coal of * or ve. 


getable ſubſtances; in which the phlogiſton is 
not rendered incapable of reſtoring their me- 
talleity ; in a more perfect degree, to the calces 
of metallic bodies, when combined with them. 


A ſecond fuſion, thereſore, in the coal of vege- 


tables, conduces to theſe ſeveral intentions, by 
expoſing the mineral ſulphur, to exhale 
by the heat, and to be decompounded by the 
ne en of the air on it in chat ſtate; 


B b 3 while, 
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while, at the ſame time, its place is ſupplied 
by the purer ſulphur of the charcoal in con- 
tact with it; and the more perfect liq uefaction 
of the whole mals cauſes the true reguline 
of the iron to be precipitated from the ſcoria; 
which, by their leſs ſpecific gravity, floating 
on the ſurface, may be eaſily ſeparated ;/ eſpe- 
cially when the iron, now grown more reluc- 
tant, by this purification from the fluxing bo- 
dies to fuſion, reaſſumes a ſalid ſtate in that de- 
gree of heat, which keeps the ſcoria in perfect 
liquefaction. The percuffion by the hammer, 
and the repeated alternate calefactions, ſtill 
further contribute to this melioration of the 
iron: as well by a further change of the mi- 
neral ſulphur for that purer kind afforded b. 
5 vegetable coal ; as by ws. ai all the 
coria and heterogeneous parts : | 
made to fly off from the ſurface, by the rokes 
of the hammer, as the iron grows colder, 
aſſumes a more rigid texture, 

This proceſs, with variations accordin g to thi 
different nature of the crude iron, and that of 
the malleable intended to be produced; and 
in ſome caſes, alſo, according to the different 
cuſtoms or notions of the conducters of the 
works; is practiſed in large i in the forges ap- 
Propriated to this end. But the re- fuſion of 
the iron is generally omitted in the countries 
where wood is ſcarce ; as it requires too great 
A conſumption of coal and the pigs are only 
formed into blooms, as they are called, by 
ſoftening t them br heat; ; and, afterwards, 
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into bars, by a more continued calefaction in 
ſuch a e of fire, as will only render the iron 
| dach attended with re N percuſſions, 


„ 
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p Conrverfion f malleable or forged tron e 
Nel, by cementation wi th the coal ＋ 4 ani- 
mal or vegetable ſabſtances. 


| Take the beſt kind of forged i iron; aml 
Wan, it into ſmall bars of a flat form. 
Prepare then long coffins of the matter- 
directed for making teſts, page III, Vol. I. | 
or of any other compoſition :of earth or | 
clay, that will endure the fire, without 
flying or cracking in a long continued heat ; 
| and, having baked them in the fire to a firm 
conſiſtence, cover the bottom of them with 
the cementing, compoſition thus prepared. 
f Pouder ahh ſound, well burnt, charoots 1 


; N or 1 ana ſubſtance — 5 
and the aſhes of wood retaining the lixiviate 
ſalt, in the proportion of two, parts of the 
vegntaþle Rel one part of the animal 
half part of the wood aſhes. 
On this matter, "we on the bottom or 

B04 "7 
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een lay a ſtratum of the bars of the 
iron; and, over them, put another ſtratum 
of the cement: and proceed, in this manner, 
to fill the coffin; letting, nevertheleſs, the 
a uppermoſt, as well as the undermoſt, ſtrg⸗ 
tum, be of the cement. ---Or i in the place of 
the coffins, or lon g veſſels, pots, of a cylin- | 
drical form, may be uſed: in which caſe, 
a thicker ſtratum of cement being put at 
the bottom, the bars, inſtead of being laid | 
horizontally, muſt be ſet up perpendicu- 
larly, at about an inch diſtance from each 
other; and the ſpace betwixt them filled 
up by cement forced in by ſtrong preſſure: | 
a ſtratum of the ſame being, likewiſe,” put 
over them; in order to which it is proper, x 
that the bars ſhould be formed ſo much 
leſs than the pot, as to allow for the cement 
lying under and over them. Which ever of 
theſe kinds of veſſels are employed, they — 
muſt be, after they are thus charged with 
the iron and cement, covered with a proper 
lid; and the juncture well cloſed with late 
chat will endure the fire, but made withor 
! colcothar,” or calcined vitriol, T he coffins, 
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or pots, muſt then be put into a furnace; 
and; being furrounded with coals,” a fire 


muſt be raiſed, that will bring them to Te: 


minous whiteneſs: in which ſtate, they. muſt 
be continued for ſix or eight hours. When, 
the nga or o_ NE taken out, "WE bined 


in cold water: and, when — 5 they will 4 
Pa to be converted into ſteel : having 
acquired theſe qualities; the want of mal- 
leability, atterided with ſuch a hardnels ; a5 
to reſiſt the file; which may be again never- 


theleſs reſtored; by the ſteel's being heated 10. 


2 luminous degree, and cooled gradually: 2 
the being of greater tenacity ; — and the 


having a ſmaller grain; and: a-Uarker colour, 


reſemblin g in fone hn; hr the ky gig of 
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water. | my a 4 


r 27 K ed 
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he principle of this converſion of malleable 
iron to ſteel, by cementation, is ſolely, the 


| nge of the mineral ſulphur remaining in 
the | — for a purer kind attracted from the 


coal in the cement. The converſion of it 
to ſteel has been, nevertheleſs, imputed hitherto 


to the proportion, rather than the nature; of 
the ſulphur combined with the metallic earth: 


aer if ſteel were ta be 3 by cementa- 
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378 ExPERIMENTS AND OBSERVATIONS | 
tion in cloſe veſſels only, it might be a plauſible 
account of the matter. But, as the X effect 
may be cauſed by fuſion, and calefaction, ac- 
cording to the proceſs next following, i in a man- 
ner, that rather tends to diminiſh than augment 
the quantity of phlogiſton in the iron, it is war- 
ranted, by a juſt induction from the facts, to 
aſcribe it to the other cauſe : and, moreover, the 
diepravation of iron, by the fames of mineral 
fulphur, or the vitriolic acid, which again bring 
it back to the ſtate of crude immalleable i iron; 
with the reconverſion it is again capable of to 
common forged iron, or ſteel, by calefaction 
with the contact of animal and vegetable coal, 
and the excluſion of the fumes of mineral ſul- 
phuror the vitriolic acid; afford an Experimen- 
tum crucis, with reſpect to this point. 
This proceſs is commonly 3 3 in large 
in our own country, for the converfion of 
tron to ſteel; but with ſome variations from 
che manner here delivered. For the bars being 
larger, a much longer time is allowed for the 
production of the due effect: and the furnace 
is heated with mineral coal; though it is affirm- 
ed even by ſome of the lateſt German writers, 
that this is not practicable. There is, however, 
no reaſon againſt it, either in theory or prac- 
tice, provided the acceſs of the er of the 

pit coal, which always contain a large propot- 
tion of mineral ſulphur, be wholly prevented 
by the impervious texture of the veſſels uſed to 
contain the iron and cement; and by the cloſe- 
neſs of the juncture, from * oompactneſs of 
the lute, 5 Allowing 
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Allowing this princip le, that the change 
from crude or pig iron, ch as is obtained by 
eliquation from the ore, to malleable or | 
iron, lies chiefly in the expelling the mineral 
ſul hur from the metal, and re- impre „ 
it with phlogiſton in a purer ſtate, the — 

may be clearly reduced, why iron is produced 
of ſuch diffetent qualities in different places; 
and why, we are obliged to have recourſe to 
the northern parts of Europe or America for 
ſuch as we wart of a more perfect kind, not- 
| withſtanding our own country abounds with 
iron ores, as good perhaps as any, from which 
that metal has ever been hitherto extracted i in 
large. For, according to the methods at pre- 
ſent in uſe, i it being required, where great quan- 
tities are in queſtion, that either the excoction, 
or calefaction in a ſolid ſtate; neceſſary to expel 
the mineral ſulphur, ſhould be er mat in open 
fires, the col of vegetables only can be uſed: 
which makes ſo great a con umption of wood 
that it enhances the expence beyond what is 
equivalent to the rate, at which equally good 
can. be imported from abroad. This renders it 
an object extremely well worthy conſideration, 
how to produce the fame effect without being 
obliged to perform the whole of the proceſs in 
open fires of charcoal, inſtead. of employing 
pit coal; in the abundance of which, we Have 
the advantage over moſt other countries. "This. 
can be done only by performing the excoction 
of the mineral ſulphur in cloſe veſſels, and the 
har to the accompliſhment of it, therefore, at 

n 3 preſent. 


2 


| fubſtance is. ee and may be obtained 


5 in the moſt Fan manner. 
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— lies, in the want of melting pots, that 


| doibg of ſufficient fize to diſpatch: the requiſite 
poſt, would have the due tenacity to bear 


ght of the metal, and at the ſame time 
reſiſt at vitrifying power of the heat: but I 
have great reaſon to believe, though the public 
are not hitherto appriſed of it, that this impedi- 
ment may be wholly ſurmounted; and that a 


on eaſy terms, of which. ing: pots of any 
Gze whatever may. be: formed, with all the 


qualities neceſſary to the fitting them for this 


3 


ExXPERIMENT.: | XXI. 


Ferrer on of < crude i iron into feds & refiy on 
and percuſſion. 


' Take the beſt fort of crude i iron, that is, 


=> as is neareſt to a malleable ſtate; and 
fuſe it on a proper hearth, as is directed 


above in Experiment XIX; only adding 
ſome ſcoria of a fluxing quality, or ſome 
vitreſcent ſand or ſtones; and heaping up 
the coals copiouſly over it. But the blaſt of 
the bellows. ſhould be directed ſo as not to 
point on the. ſurface of the metal, but yet 
to drive the flame thither in the fulleſt man- 
ner yu: and the fire ou be * we 
ta 


d MrTAlTic 1 Bopirs- n | 
to the degree neceſſary to keep the metal 
perfectly liquefied, The ſcoriæ, as they are 
produced in due quantity, ſnould alſo be taken 
off; and the fluid maſs of metal well ſtirred 
about. When the ſcoriæ ceaſe to be any 
longer increaſed in a conſiderable quantity, 8 
the coals being removed, they ſhould be in- 
tirely drawn off by a channel made for that 
purpoſe, through the ſide of the hollow. bed 
and the hearth; and the ſolid metal muſt 
then be cut with a chizzel and hammer, 
into a Proper number of pieces. Being 
then again heated for ſome time in the 
ſame kind of fire, but abated in the degree, 
they muſt be drawn out into ſmall bars, by 
ſeveral different percuſſions with a heavy | 
hammer, the calefaction bein g repeated be- 
twixt each, tu ; it be found, on trial, that 
being immerſed, while luminouſly hot, incold 
water, they grow ſo hard as to fly with the 
ſtroke of a hammer; and wholly. reſiſt the 
action of a file. But the different diſpoſi- 
tion to this change in different parcels of 
iron, renders it impracticable to ſettle the 
number of eelefacuone, and percuſſions, 
| N 
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 heceſſary to produce it, by any . 
. 
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; 3 is the proceſs moſt generally piaclled 
in Germany, and the northern parts of Europe, 
for the production of ſteel; but; in our ow 
country, where the ſcarcity of wood occaſions 
charcoal to be dear, which is only à kind of 
fewel that can be uſed for this purpoſe where 
the metal is expoſed to the naked fire, cemen- 
tation is moſt generally ſubſtituted in the place 
of it: as that may be performed with pit coal. 

Steel, much the fame. in its qualities; may 

however, produced by either inethod: 

which evinces, that the difference of iron and 
ſteel does not conſiſt in the quantity, but the 


condition of tlie phlogiſton, that conſtitutes in | 


part the metal. For as in this experiment, 
the operation rather tends by the force of the 
| heat, with acceſs of the air, to diminiſh than 
augment the proportion of phlogiſton, (though 
in the cementation, according to the preceding 
experiment there is the contraty appearance) ; 
it is an irrefragable proof, that the change . 
wrought in the converſion is rather owing to 
the expelling the mineral ſulphur, and i impreg- 
nating the metallic earth with phlogiſton, in a 
more apt ſtate to give the due qualities to the 
metal, than to an augmentation of its quantity, 
which (as was before mentioned) is the cauſe; 


erroneouſly, aſſigned for the converfion of iron 


into ſteel; 


EPE 
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\Exppatvent X11. 
Palate calcination of inc. 


Take zinc ; and, havin g put it into a 
broad melting pot, under a proper chim- 
ney, or other fabric, that the fumes may 
be retained and collected, give it ſuch de- 
gree of heat, ſuffering the air to have ac- 
ceſs, as will cauſe a blue flame to ariſe on 
the ſurface, attended with white fumes: 
which, being collected in the chimney, or 
other proper apparatus for that purpoſe, 
will! be found to be a perfect calx; and, 
contrarily to the nature of thoſe of other 
metallic bodies, not reducible by the addi- 
tion of bodies containing phlogiſton, or by 
any other means hitherto xnown.— Or take 
zinc; and, having broken it into ſmall 
parts, mix it with an equal weight f 
nitre : and, having heated an earthen re- 
| tort, to a luminous degree of heat, and 
fitted to it a large receiver, perforated with, - 
a ſmall hole in the fide, throw in a ſpoon- 
ful of the mixture of the zinc and nitre, 
through : a hole of about half an inch dia- 
| meter, | 
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meter; made, for that end, in the part of the 


bend of the retort over the center of the 
bottom; aritl evver the hole with a light 
Piece of tile or glaſs. A deflagration Will 
| enſue: on the ceſſation of which, a ſecond 
quantity of the zinc and nitre muſt be 


thrown in as before ; ; and the ſame muſt 
be repeated till the whole be ſo treated. 


The zinc being thus calcined by. the deto- 
nation, the flowers wall be found i in the 


receiver, . 


OBSERVATION. 15 


The volatilization of arſenic, and bilinuth; 
in the form of a calx, is likewiſe practicable, 
by the ſame means, in the open air; and that of 
biſmuth, by nitre alſo in cloſe veſſels. But the 


acceſs of air is wanting to the calcination of 
arſenic, even with nitre; as was before obſerved 
in the experiments and obſervations relating to 
it in a ſaline view. The calces of theſe two 
metals are not, however, like zinc, renitent to 


reduction; but admit of being — back 


to their metallic form. 
This 1 is not practiſed intentionally 
for any other tan experimental purpoſes in the 


caſe of zinc; but it unavoidably occurs, in the 


ſeparation of zinc from the ores whence it is 


obtained, in a manner, that occaſions the loſs 


of a very great part of what is contained in 
4 5 „ 


5 
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ſuch e ores, which, flies off in furnes; - and being 
collected ii in the chimnies of the furnates where 
this work 1 is done, the concreted maſſes of it 
are called; the cadmia fornacum; and are ap- 
plied, accordin g to the older modes of prac- 
tice, to ſome putp oles in medicine. Ber the 
calx of biſmuth is ſometimes prepared with 
nitre in the form of flowers, in the intention of 
a coſmetic; and arſenic alſo conſtantly by 
ſimple calcination, in the form of the chryſtal- 
line cakes found in the ſhops: though the prin- 
eipal intention in the ſublimation of the arſenic 
from the cobalt, from whence it is thus extract- 
ed, is the recovery of the zaffer or caput mor- 
tuum, from it: which is uſed for the prepar- 
ing t and colouring other vitreous bodies. 


ETZ AIAZNT XXIII. 


lt of biſmuth | in ſeirit of nitre, RO 
* precigh Hats on by means N Jpi rit Us Salt. 


 Procecd ds in Expetiments XII and XIII, 
in the caſe of ſilver; or inſtead of the ſpirit 
or ſolution of ſea falt, uſe a ſol ution of lixi- 
wann . CC 
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This MET according to the firſt cetfiod, is 
performed in the ſame manner, and on the ſame 
principle, as that for obtaining the luna cornea 
from the ſolution of ſilver; being, in 1 a 
Von. II, N Ce per- 
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8 by corroſion, as explained page 21. 
ol. I. It is ſometimes practiſed for the pre- 
paration of a magiſtery to be uſed as a a 
tic; but the ſalts combined with the metallic 
ſubſtance render ſuch magiſtery very unfit for 
that purpoſe: wherefore, it is thore proper to uſe 
the ſublimed flowers, or the magiſtery obtained 
by the other method of precipitation, . 


ExyrnMEnT XXIV. EF 


Ciletvation of crude antimony ;, and the 2 | 
ſequent vi trificati on of it Per . 


Take crude antimony, obtained from the 
ore by liquation, after it has * 
EY of. the m Tolphur; 5. ul having 
powdered it, lay it on a file, or other ſuch 
flat body ; and, having placed it in a furnace, 
let it calcine gradually with as ſtrong a heat 
as it can bear, without fuſion; but ſtir it 
may be, however, increaſed, towards the 
end of the operation, to a. greater degree 
than would fuſe it at firſt. When no 
further change can be, made by heat, ap- 
4 plied in this manner, take the calx; and 
pat it in a melting pot proper for vitri- 


fication: ; 


2.5 


Catintio: of, antimony. „ - | 


* 


„ MrrarLic Boats: 5 1 
fication: and, covering the pot, Ring N 


; degree of heat ſufficient to bririg it to fu- 


ſion. After it Has continued in this ſtate 
ſome little time, examine, by dipping ; into 


it the ſmall end of a tobacco- Pipe, if it be 
| perfectly clear and tranſparent j which 
being found, take the pot out of the fre; 
and'let it grow. cold: then break the pot 


and ſeparate it from the matter: which 


will fer to be an 838 BH, 


OnsrnvaTion. 


F his operation is practiſed for thedicicat 
purpoſes at Venice, or other places abroad : 
but not in this country, except for experiment. 
lr as a peculiar quality ab l — commen- 


ſtruate with wax; on being added in powder 


to the wax previouſſy melted ; and continued 
for ſome time in the ſame degree of heat:-as 


1 fomnetinties: Practiſed for medicinal . 


ETTEA¹Hvfr XXV. 


deneus Proertiensgt; were... | 
Take of antimony, four Parts; ; of Sas 


tartar, three parts; and of nitre, two parts. 


Powder them ſeparately; and, Having Mix- 
"GE 2 e 


— — 
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ed them together, let them be gradually 
thrown into a crucible heated red hot ; and 
proceed, as in other caſes of detonation, till 
the whole be ſo treated. Fuſe the matter then 
with a degree of heat that will render the 
matter luminouſly hot: and then pour it 
into a Proper conic mold well greaſed. 
When it is cold, it will be found that the 
reguline part of the antimony, being freed | 
from the mineral ſulphur, with which 1t 
was combined in the crude antimony, will 
be collected in the mold, in a metalline 
form: part of the ſulphur commixt with 

the ſalts forming a ſcoria over it. | 
- Or take of antimony, eight « ounces: 35 „and 
& nitre, ſix; and, being ſeparately pow- 
1 dered, let them be well mixed together ; D 
and treated as the preceding mixture. The 
ſcoria being removed, inſtead of a reguline 
body, there will be found a yellowiſh liver- 
@colotired fubſtance, reſembling a mixture 
of red glaſs and metal; which is called the 
cn melgllorum :- and, by the college of 
Phyſicians 0 of London , crocus antimonii 5 If 
_ A greater proportion « of nitre ; 3 but not ex- 
8 e ceeding 

; 


eceding twice the quantity of the antima- 
ny, be added, —or if the matter be kept 
- a longer time in fuſion, — the colour 
will grow, conſequently, more yellow. 
= let the proportion of the nitre be 
three times the weight of the antimony ; 
and the ſubſequent treatment, as with the 
others : and a white perfect calx will be 
produced; which may de 15 from 08 
falts bot, den, fr 


Os ENvATLOx. : 


11 is 1 to calcine antimony, accord - 
ing to the firſt of theſe proportions, for obtain- 
ing the regulus of antimony, for medicinal 
uſes, and for procuring the precipitated. ſ ul- 
phur from the ſcoria : which is done by diſ- 
folving the ſcoria in boiling water; and making 
a depart of the ſulphur from the lixiviate als 

generated by the combuſtion from the tartar 
and nitre, by the addition ef any acid. The 
ſulphur, ſo prepared, is called, from its yellow 
colour, the ſulphur auratum anti monii: and is 
of the ſame nature with the ker mes minerale; of 
which the preparation differs only in combining 
the lixiviate ſalt with the ſulphur, by coction in 
water: and this ſulphur, prepared by one of 
theſe methods, is the medicine by which an 
eminent empyric _ his reputation through its 


. efft⸗ 
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efficacy in ſome extraordinary caſes: but the 
| great uncertainty of the aftion of antimonial 
preparations in different conſtitutions, ſome- 
times producing little or no effect, and at other 
times operatin g with malignant, and even Tow] 
violence, has baniſhed the uſe of this, an 
| moſt others, from regular practice. The re- 
ulus of antimony is, however, more fre- 
quently prepared, as well for medicinal, as 
metallurgic purpoſes, by a precipitation of the 
regulus from the crude antimony, through the 
means of iron, in the following manner. Put 
a pound of iron nails into a large crucible ; 
and, having heated them luminouſly white, 
add tg them crude antimony, half a pound 
mixt with two ounces of nitre, and one of 
tartar, or, with half a pound of fal polychreſt; 
and proceed as in the above given method. 
Antimony is calcined, according to the ſe- 
cond of theſe proportions, alſo, for the prepa⸗ 
ration of the crocus edle or antimonii, 
for medicinal purpoſes: of which, neverthe- 
leſs, the Pe al uſe, at preſent, is the ex- 
hibition of it to Tales by farriers. But, when 
great quantities are in queſtion, the trouble 
and expence of exterior fire is ſaved, by pro- 
ducing fie due effect through the heat ge- 
perated i in the detonation of the fulphur of the 
antimony, and the nitre: which. is thus ma- 
naged. Put the antimony, and nitre, with 
pbout 2 thirtieth part of the whole of ſea falt, 
wdered together into an iron pot, ſuch as is 
eee uſed for boiling fleſh; and 5 
& 
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the pot with a flat piece of iron, or ſtone, that 
may cloſe it, ſo that there may be only a ſmall 
vent for the fumes. Set the pot in an open 
place in the air: and fire the mixture con- 

tained in it by means of an iron rod, or to- 
bacco- pipe, heated red hot, and thruſt into 
it: in conſequence of which, a deflagration 
will be excited; and will continue ſpontane- 
, till the calcination be duly effected, as 
* 15 caſe of exterior fire. But this can only 
be practiſed, where a large quantity of the 
matter is to be ſubjected to the operation. 
The calcination of antimony, according to 
the third of theſe proportions,—or, what- is 
the ſame with reſpect to the effect, with any 
quantity of nitre ſufficient to cauſe the def 
gration of the whole of the ſulphur, or phlo- 
giſton contained in it, —is performed likewiſe 
for medicinal purpoſes. The calx, fo obtained, 
paſſing, according to variations in the manner of 
the operation, which, however, make no dif- 
ference in the produce, under the names of 
diaphoretic antimony, and bezoar mineral: 
and, with the addition of ſome proportion of 
imperfectly calcined. red precipitate, making, 
alſo, the 1 powder now in ſo 5 7 N reputation 
with the public. OE | 
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 ExyrnIMENT NXVL, 


7 oletlization of antimony, by en 
h with ſpirit of ſalt. 


Take of antimony, one Send 4 and 
N ſublimate, two pounds; and, 
having powdered them ſeparately, let them 
be thoroughly well mixt, by grinding them 
together in a glaſs or marble mortar. _ Put 
the mixture then into a retort, of which 
the neck ſhould be large: and, placing it 
in a ſand bath, raiſe a ſtrong fire, The 
reguline part of the antimony re- ſeparating 
from the mineral ſulphur with which it was 
before combined in the crude antimony, 
and the fpirit of ſalt, quitting, alſo, 
the mercury with which it was combined 
in the corroſive ſublimate, will commen- 
ſtruate; and riſe into the neck of the 
retort, and the receiver, in an unctuous 
maſs, called, from its conſiſtence, the 
butter of antimony; leaving the mercury 
and mineral ſulphur combined together in 
the bottom of the retort ; though with a 
Aronger _ of heat, they will riſe, 

Uke 
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_ likewiſe, in| the form of einnabar; which, 
hen thus prepared, is called cinnabar of 


* 


antimany. e 


* 


OBSERVATIoV . 
In this proceſs, a double depart is made: for 
the ſpirit of falt, quitting the mercury in con- 
| ſequence of its ſuperior attraction with the re- 
guline part of the antimony, and combining 
with ſuch reguline part, departs the mineral 
ſulphur from it: which, being thus ſet at li- 
berty, and regaining, as it were, a ſimple 
ſtate, .commenſtruates, through the mediation 
of the due degree of heat for their .combina- 
tion, with the mercury, brought, alſo, to the 
ſame ſtate by its ſeparation from the ſpirit of 
ſalt. The power of the ſpirit of ſalt, as diſ- 
played in this experiment of volatilizing a me- 
tallic body, is not confined to antimony ; but 
extends to tin, mercury, and, perhaps, even 

gold, as appears in the experiments exhibited 
relanng © Joe: bodies. IGG Eo 
The proceſs is practiſed for medicinal uſes; as 
well for the obtaining the butter of antimony, 
which is uſed as a cauſtic (though of late but 
ſeldom) ; as the cinnabar of antimony, which 
has, at preſent, the reputation of an efficacious 
medicine, though on very dubious grounds. 


Expr- 
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| Exprnement XXVII. 
Calcination of arſenic. 


See Experiment XXII; and obſervation | 
on it, 


Pxyrnmayr XXVII. 


 Demunſtrati on of the fexity of plating i in every 
degree of heat produci ble on the principle 


C culinary fire; and its refftence of the 
[again «fray of mere, 


ment I: and the conſequence will be 00 
ExT IIIA BNN XXIX. 


| Panne of the invitri ability of plating 
| even by the "ou A witrfackive 09 


Take of common white glaſs n 
twelve drams; of the magiſtery of pla- 
tina, one dram. Mix them well together; 
and, having put them in a proper pot for 
vitrification, (ſuch as is deſcribed page 161. 
Vol. I.) give the proper degree of heat ta 
| make the glaſs boil ; and keep it in this 
= = mo 
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ſtate for eight or ten hours. The glaſs 
will be found to be no otherwiſe changed 

than by being rendered leſs tranſ parent, 

in a ſmall maſs, or the addition of a mi- 


nute quantity of | phlogiſton wall occaſion : 


and the platina will be commixt in ſmall 


grains diſperſed on the glaſs in a metallic 


form; and contributing to its opacity, | 


'OFBzxEYATION: + ES, 
It may be preſumed from this experiment, 
that if the magiſtery of platina were to be 
ſubjected to a ſtrong heat, commixt with glaſs, 
of which the vitrifactive property on other 


bodies was increaſed by any proportion of 


calcined lead, borax, or arſenic, ſubſtances 
with the higheſt fluxing property, it would ſtill 


remain unvitrified: but I am not authoriſed from 


any thing hitherto. related of the examination 
of the nature of platina, to affirm more poſi- 
tively than this experiment infers. For Dr. 
Lewis, who is the only perſon, as far as I know, 
that has made any trials of the diſpoſition of 
this ſubſtance, with regard to its vitreſcence, 
does not appear, in the caſe of the magiſtery, to 
have employed any other flux, than different 
proportions of what he calls common white 
glaſs : by which, I ſuppoſe, is meant the kind 
moſt generally in uſe, under the name of Hint 


glaſs: 
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glaſs: though it were to be wiſhed, he had 
d the fo ron invitrifiability of 
platina, by ing the magiſtery of it, as well 
as the intire I 8 the the teſt of more active 
fluxes. As the mt and continuance of the 
heat applied is, however, ſubſtitutivelyequivalent 
to the force of fluxes in the vitrifactive cxcono- 
my, there is the juſteſt grounds to conclude, 
from the reſiſtance of the platina to an intenſe 
heat for ten hours, as in this experiment, 
without the leaſt mark of its ſuffering any 
change, that it would not yield even to the 
ſtrongeſt action of fluxes, but * found * 
e invicrifiable, 


ExPBRIMENT. 7 2 


0 olution of platina in agua regia ; and chry- 
Kalli nation of the ſalt Produced. 7 


Take four ounces of platina . 
and ſeven ounces of aqua regia, prepared 
by any of the methods directed Expe- 
riment IV; and, having put them into 
4 proper phial, or ſmall mattraſs, place 
it in a ſand bath: where the platina will 
be diſſolved. Filter the ſolution; and, eva- 
porating it to the due proportion, ſet it in 
a cold place to ſhoot; and chryſtals will 
be formed of a dark opake red colour, 

. e 7 


— 1 ＋ 


on Mutartic BOIS. zy 
and of a foliated form, like the flowers 
of eee but with ice ' ſcales, . 


Onsnnvar: ION. | 


 Platina, which 8 the action of all her 
acids, is thus, like, gold, diſſolved by aqua 
regia. The proportion in which theſe two 
bodies may be e according to the 
uſual method of ſolution: of metals in acids, 
is that here given: but Dr. Lewis ſhews, by 
the experiment he has reported of another 
method, that, if the diſſipation of part of the 
acid be prevented, by performing the operation 
in cloſe veſſels, with a proper apparatus for 
collecting the fumes, and returning that part 
which exhales, on the matter, the propor 
of platina may be increaſed by one. half. 

This pr 17 of combining with aqua regia 
only i is one of thoſe, which ſhew that moſt re- 
markable ſimilarity of nature betwixt platina 
and gold. - The ſolution of platina does not, 
however, reſemble that of gold, in giving a 
red or purple ſtain to marble, or animal, or 
e ſubſtances of a white hue. 
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Prec pt ration of Pati na from” the I 2 „ 
e La in gue regia. ” | 


r 1 


Take the ſolution of platina in aqua | 
regia z and add to it, copper, iron, tin, 
N ZINC, 
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inc, or mercury; and they will cauſe 
a precipitation of a greyiſh or blackiſn ma- 
giſtery; but not of the whole of the platina: | 
as may be perceived, or preſumed, by the 
colour of the fluid, after their action on it. 
Or add lixiviate ſalt, volatile alkaline 
alt, or ſal Ammoniacus ;-and a red ſpark- 
ling powder will be precipitated : but a 
part of the platina will yet remain diſ- 
ſolved: as will appear from the yellow 
colour of the fluid. This magiſtery is 
not, however, the platina ſeparated from 
the acid; but either a depart of __ quan- 
| tity of it, from the water, ſtill combined 
with the acid only, or with both the acid 
and the ſalt alſo: for it appears be 
| evidently faline 3 as it may be re-diſſolved 
again in water; giving the fame 1 
colour as the original ſolutions. 
Or add the vitriolic acid in a concentrate 
ſtate; and a duſky magiſtery will be pre- 
cipitated; which is not re- ſoluble in water. 
Or add alkaline ſalts to the fluid, from 
whence a precipitation of the platina has 
been made 2200 fal Ammoniacus, accordin g 
110 
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4 to ke utmoſt power which that ſalt fingly 


has on the ſolution ; and the whole remain 


ing part of the platina will be departod.s 
the 22 becoming Nr ay 


e 


In ts Preh of the above cxpertitibut it 
Will be found, that tin precipitates 4 greater 
proportion of N than any other me- 
tallic or faline b and, indeed, it ſeems 
dubious from the eck of one of Br. Lewis's 
experiments, whether platina may not, by 
ſome management, be wholly precipitated by 
tin ſingl y. It will be, alſo, found, that mer- 
cury ſeems to have the leaſt power in precipi- 
tating the platina: as a very confiderable quan- 
tity of it will be diſſolved in the ſolution, before 
_ -iny depart of the platinà be made. Tt N 
likewiſe, that there is a remarkable difference 
betwixt the precipitations made by alkaline 
ſalts, and ſal Ammoniacus; and thoſe made 
by the metallic bodies, or the vitriolic acid: 
for, in the firſt caſe, the precipitated matter is 
ſoluble; in the latter not: from whence it 
: be concluded, that the depart, in the 
l 5 of the ſaline ſubſtances, is rather chat of | 
the platina from the water of the aqua regia, 
| thi production of a new compound, formed 
0 ſuch acid and the ſalt added, than from 
the acid: and it is probable, likewiſe, in the 
Precipitation of the platina, by the vitriolic 


acid, | 
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acid, that it is not departed in a ſimple ſtate ; 
but that it undergoes a precipitation by corrö- 
ion, according to the principles laid down 
page 21. Vol. I. as | thoſe of filver, zinc, or 
mercury, from ſpirit of nitre ; ſome; propor- 
tion of both the acids remaining combined 
Ss --_ET R. 
By this variation of platina from gold, in 
not ſuffering a total precipitation from aqua 
regia, by the addition of theſe ſeveral ſub- 
ſtances, particularly alkaline ſalts, a method 
is furniſhed of diſtinguiſhing, when platina 
is combined with gold in ſuch proportions, as 
not to be perceptible; and which, the great 
reſemblance of theſe two metallic bodies to 
each other in moſt of thelr qualities, prevents 
from being effected by the uſual methods of 
aſſaying metals. For, if a ſolution of the com- 
und of them be made in aqua regia, and the 
alkaline falts added, the gold will be wholly 
recipitated : and it will, afterwards, appear, 
y the preſence or want of yellow colour in 


the fluid, whether the gold were free from 


platina, or allayed by it. The fame principle, 
alſo, affords the means of ſeparating platina 
from gold in large quantities ; for, though, as 
has been obſerved, a part of the platina will 
be precipitated with the gold; yet, as it is ſub- 
© je to be re-diſſolved by water, it may be ſe- 
parated from the magiſtery of the gold, by 
repeated ablutions : which will not carry o 
any ſenſible part of the magiſtery of the gold. 
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| ExemRinenT . XxXXII. 
232 of tina with the [metal 


Take platina, one part; ; ml gold, four. 
e and fuſe. them together. They 
will combine perfectly; and the compound ä 
will be harder, leis malleable, and paler 
than pure gold: but not in a degree 
much greater N than 1 ſtirling | gold alloyed 
with filver. - If, however, the compound | 
be again fuſed with a flux of nitre, and 
borax, it will become very pale. Platina 
reſiſting the vitrifactive power of lead, the 
diſſolvent power of all the, acids, except 
aqua regia, and the volatilizing power of 
antimony ; while, at the ſame time, it is 
ſoluble in aqua regia, and capable of com- 
bining with hepar ſulphuris, and mercury, 
in the ſame manner as gold; the compounds 
formed of it with gold, when the pro- 
portion of it is not too great, elude 
decompoſition, by all thoſe means, that 
are uſed for the examination of the propor- 
tion of alloy of. gold, or its purification: 
Vor. II. D d. bearing 
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bearing all the teſts; and being; moreover, 
nearly of the ſame ſpecific gravity with pure 
gold.—With an equal proportion of gold 
and platina, the compound is, however, 
rendered white, lofes all malleability, and 
ones; i thine agg, fnable. : 
Take platina, one part; and ſilver, Tos 
ven. Fuſe. them together; and they will 
combine, ſo long as that degree of heat 
continues ; but, on the gradual abatement 
of it, they will. ſeparate, and the platina 
will ſubſide by its ſpeeific gravity. In or- 
der, therefore, to preſerue their union, 
pour the whole together, while hot, into 
2 broad mold, that the maſs may ſtiffen 
before any precipitation can take place. 
This compound will be more hard, but 
leſs malleable, and white, than pure ſilver: 
| and EVEN A much le leſs propox ion of the pla- 
tina will deprave the cotour, and diminiſh 
the malleability of ſilver. A ſeparation 
may, however, be made, in part, by fu- 
ſory precipitation: as the platina wilt fub- 
fide on a gradual abatement of the heat. 
But the compound may be more perfectly 
n | 1 T7 ; Ma- 
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— by parting, through che means 
of aqua fortis, in the manner before di- 
fected in Experiment XII. for the OPT 
tion of gold from filver; 5 
- Take platina, one part; BE con 
foas parts. Fuſe them together; and the 
will combine; and form a compound cr 
a very pale colour; and leſs malleable than 
pure copper. If equal parts be combined, 
the compound will be white; and devoid 
of all malleability: but to make the union 
of theſe two metallic bodies, in a greater 
proportion than one of the platina to three of 
the copper, it is proper to uſe the ſame ex- 
pedient as with ſilver. This compound being 
expoſed to the fire, the platina will be found, 
in ſome degree, to prevent the ſcorification 
of the copper: and, being poliſhed, it 
becomes extremely bright; and is not 0 
ſubjekt to tarniſh in the air as pure copper: 
Take of platina, one part; and of lead, 
twelve parts. Fuſe them together, and 
they . wilt combine; but not without . 
_ ſtronger heat than will liquefy the lead; 
and form a compound, that — harder 
„ D, than 


/ 


64 
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than pure lead; but want its tenacity, and 
malleability. The colour of this com- 
pound will be darker than that of lead, 
and inclining to purple: which will be 
| Increaſed on being expoſed to the air. If 
a greater proportion of the platina be com- 
bined with lead, the compound will be 
devoid of malleability: and more dark and 
purple: requiring a correſpondent increaſe 
of heat, and the expedient before directed 
in the caſe of ſilver, to the union of the 
ingredients. Or take platina; and eupel it 
as before was directed in the caſe of gold, 
Experiment II: and it will not only reſiſt 
vitrification, and remain unchanged as 
gold: but preſerve at laſt a portion, being 
about the quantity of a fifth part of itſelf, of 
the lead, from the action of the fire: re- 
taining it combined with itſelf, under any 
degree or duration of heat; and bringing 
it back from the liquefied, to a ſolid ſtate, 
not changed by any degree of heat pro- 
duced on the principle of culinary fire. 
Take of platina, one part; and of tin, 
four parts; and fuſe them together. They 


| oon MeÞALLIC Bopies. | 1.45, 
n Wy and a compound will be. 
produced, that will be malleable- only in 


a ſmall degree: and of much leſs bright- 
_ neſs, and greyer colour, than tin. If 
equal parts of theſe two metallie bodies be 
combined; which may be done by colli- 
quatory fuſion, without the expedient ne- 
ceſſary in the caſe of -ſilver, , copper, and 
lead, as there will enſue no ſeparation on 
the abatement of the heat; the compound 
will be of a dark grey colour; and ſo looſe 
in its texture, that it may be ſeraped into a 

blackiſh. powder by a knife. Theſe col- 

liquations may be beſt made under a re- 

ducent flux, ſuch as the black flux mixt 
with common ſalt, or borax, to prevent the 

aleination of the tin by the acceſs of air: 
though! it will be found, that the platina 
itſelf, in a conſiderable degree, preſerves 
the tin from the calcining action of the 
fire: as the diminution of the quantity will 
be much leſs than if the tin mn *. 
ſame degree of heat alone. 
Take of platina, and the e caſt iron, 
cars three ounces ; and fuſe. them together. | 
o : D d 3 | They 
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They will combine 3 and form a camp und. 
with ſome degree of malleability, and ex · 
tremely tenacious, . when cold, but eaſy to 
be broken, when. de 56 and: hard: but 


3 in | diddpc$o:thie leaſt viſits on — 
poſed for a conſiderable time to the Air. 
H a compound be made of only; one part 
of platina, and twelve parts of caſt iron, 
it will yet have à conſiderable degree of 
toughneſs; and be extremely difficult to 
be broken while cold. If a compound, of 
one part of platina, and: fbur parts af caſt 
iron, be cemented for twelve hours; with 
a compoſition of ' powdered an ſoot 
and aſhes of wood and common ſalt, 
(which is Raumurs cement for the: con- 
verſion pf iron into ſteel) it will become 
2 and more yielding to the file: but 
it will not be rendered more capable of 
receiving like (Reed; un allditionàl hard- 
neſs, on being heated to a luminous de- 
Eros, and quenched in water; ae * 
12 other: n ſteel. 
5.4 i © Take 


I. 


— 
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e ita? pate of Path zm Bid 
and, having covered them with borax, 
_ fuſe them with a very briſk. fire in a fur- 


nuce with a ſtrong blaſt. They will com- 
bine together; and form a compound, of 
à greyiſh white colour, eaſy to be broken; 
and (devoid of mälleability: but capable 


of a very fine poliſh; and not ſubjeck to 

be tarniſhed, on being expoſed” to the-air r 

for ſeveral months. iN 

Take copper, tin, and platina, i in de 
proportion of one hundred parts of platin 


to thirty four of copper, and twelve of tn; 


ani; having put the mixture into a eru- 
cible, and nd covered it, bring it to fuſion 
With borax'; hi and the metallic bodies will 
combine; and form a compound, ſo hard 
as ſcarcely to be touched by the file; very 
brittle; of the colour of dull! bell· metal; 
capable of a very find poliſh; and not liable 
to tarniſn with the air, though expoſed to 
den ee eee 55 
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E e fem . artictes of this expert. 


neg, That gold ma be alloyed by platina, 
Dd4 with 
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without making ſuch change in it, as would be 
ſenſible, unleſs by extraordinary means, of exa- 
mination: the common means of aſſaying ſuch 
gold, as well as thoſe of ſeparating it from other 
metallic bodies, wholly failing in this caſe; and 
the platina, ſo combined with gold, ſtanding 
all the common teſts of the genuineneſs of 
gold. —That it combines, in ſome proportion 
with all the other metals: but that, in the 
caſe of ſilver, copper, and lead, there ſeems 
a.limitation, or ſpecies of ſaturation ; the point 
of which, as in the inſtances of many other 
ſubſtances, is variable by heat: as appears 
from the platina's remaining with the other 
bodies .commixt, while under the action of 2 
ſtrong degree of heat; but ſeparating, and 
ſubſiding, on the abatement of it. The per- 
fect combination appearing not to extend be- 
yond the proportion of one part of the platina 
to four of the copper, and lead, and a much 
Jeſs quantity with reſpect to ſilber. But this 
muſt be underſtood of the metals in their fim- 
ple ſtate only: for, in the caſe of braſs, which 
is a compound of, copper and zinc, equal parts 
of. that and the platina remain perfectly com- 
bined together; and, in the caſe of the com- 
pound of copper and tin, the. platina may be 
perfectly combined with half its weight of ſuch 
compound : and the colliquation may be made 
by a leſs degree of heat than is required to 
fuſe the platina with an equal weight of either 
of thoſe metals ſeparately.—That platina der 
praves the whiteneſs, of filver, tin, and ads 
13 7 Ka but 
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but. of ſilver the leaſt ; and lead the moſt 2 


and that it whitens copper, and gold; when 


combined with them in a large proportion : 
which is, however, required to be much 
greater in the caſe of gold than copper. That 
it renders all the metals more hard, and rigid; 
and deſtroys, or diminiſhes their r 
but in various proportions: tin requiring 
leaſt quantity to its being ch by it, and 
gold the greateſt: but that it gives, neverthe- 
| leſs, ſome degree of malleability to crude, or 
eaſt iron, which, by the mineral ſulphur 
that it contains, is wholly deprived of mal- 
leability.— That the compounds, formed by 
combination with caſt iron, braſs, and a mix+ 
ture of copper and tin, take a very fine poliſh, 
and refiſt all ruſt, and 7 0 even though 
expoſed to the air in a dry room for many 
months : on which account ſuch compounds are 
perfectly fit to make plates for mirrors, for te- 
leſcopes, and other ſuch purpoſes; in which 


application, the platiha would, conſequently, 


be of conſiderable advantage: —That copper 
being combined with it in a ſmall: proportion, 


is made hard by it, without being injured in 


its colour or malleability z and is, alſo, ren- 
dered leſs ſubject to tarniſh; on which ac- 
counts, the copper would be improved by ſuch 
addition, with reſpect to moſt NY to 
WR it is applied. _ 
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 ExyuminmInT. Kn. | 
Combination o Plating with. the 2 


Take of placing. and zine, an equal 
weight ; and, having brought the platina 
to a very white heat, under a flux of bo- 
rax, add the zinc: and a. great deflagra- 
tion enſuing, the plating will be e 
liquefied, and combined with the zinc. 
The compound produced, will differ but lit. 
tle, in appearance, from pure zinc; except 
that it will be of a darker caſt, and bluer. 
It will, However, be found to want that 
degree of Na uty, which zinc has; but 
to be harder; and not ſubzect to tarniſh 
though expoſed. ſeveral months to the air 
Ina dry place. If the compound of pla- 
rina, and zinc, be ſubjected to the action 
of a ſtrong fire, the zine will deflagrate, 
and exhale, till only a a certain proportion 
de left; at which time the fire loſes all its 
action, on the remaining maſs, even its 
liquefaCtive power: and the combined mat- 
ter can neither be analyzed, nor fuſed, by 
ny degree of heat producible in furnaces. 
„„ 
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Tale biſmuth ; and treat it in the ſame 
manner as directed for the preceding com- 
pound; giving it the ſtrongeſt heat, by 
placing it before the nozzle of the bellows : 
and the conſequence will be the ſame as in 
the caſe of the preceding ; the platina re- 
taining a proportion of the biſmuth, which 
nnot be driven off; and the maſs becoming 
incapable of being liquefied, by any force of 
Take platina; and treat it in the ſame 
manner, as in the foregoing articles, with 
zinc and biſmuth, with crude antimony or 
regulus of antimony : and the conſequence 
will be the ſame: the platina fixing, at 
laſt, a portion of the antimony ; and de- 
fendin 8 it from the effects of heat. 


OssERVAT ION. 


1 may be concluded from tho forerauriche 


of this experiment; that as platina combines, 
in ſome proportion or other, with all the me- 


tals, ſo it Ip 2 hkewiſe, with all thoſe ſemi- 


metals, which are, at preſent, in ufe : and, 


as it will be ſhewn in the next following 


experiment, that it combines, alſo, with mer- 
cury, it, conſequently, has a commenſtrua- 


tive attraction with all the metallic bodicg MY 


generally known. It appears, alſo, 
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it reſiſts the ſcorifactive, and volatilizing 
power of zinc, biſmuth, and antimonyʒ 
though the laſt is reſiſted by no other known 
ſubſtance than gold: and that it, moreover, 

preſerves a certain portion of all of them, as 
well as of the metals, when combined with it, 
from the action of heat with reſpect to every 
known effect. It follows, therefore, that, when- 
ever gold is alloyed by platina, both che aſſay, 
and the reſeparation of gold in quantity, muſt 
be made on different principles from thoſe, 
on which the common methods of treatin 
gold in either of theſe intentions is founded: 
and that, conſequently, the ' eſtabliſhment of 
ſome other. effectual method, in a certain and 
eaſily. practicable manner, is, at preſent, the 
moſt important object of the ex xperiments on 
this extraordinary ſubſtance. _ 


Ex P E R I'M EN T XXXIV. 
| Combination of plating 151 th mercury.” 


Take of platina one ounce; and of pure 
mercury ſix ounces. Rub them for ſome 
time, with a little common ſalt, and water; 
to which a few drops of ſpirit of falt are 

added, in an iron mortar. The platina, and 
| mercury, will commenſtruate, and form an 
amalgama: in which though it be not ſo 


perfect as that of gold or ſiwer, the platina 
a 1 18 nevertheleſs ſo combined with the mer- 


cury, 
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cury, that part of it may be poured off 


from the maſs, with part of the mercury. 
that will remain fluid; and will even paſs 
with it through leather: as will be found 
by exhalation of the mercury; which will 


leave the Plies 3 in we form of a black 
powder 0 


Or take one part of —_—_ and * 
parts of lead; and having combined them, 
by fuſory colliquation, and ſuffered them to 
grow cold, as much as is conſiſtent with their 
liquefaction, pour them ſlowly into three 
times the weight of quickſilver, previouſly 
heated till it fume. An amalgama will be ſo 
produced, of a very dull colour; and which 
an being expoſed to the fire will ſwell and 
leap about, even though the heat be leſs 


than will exhale the mercury. On con- 


ſtant rapid agitation with water, in a mill, 

for a week, this amalgama may, however, 

be brought to look bright and uniform: 
and will then ſuffer the mercury to exhale 
freely from it without ſuch agitations. 

Or take platina; and combine it by col- 


liquation, with twice its weight of gold: 
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and having formed the cotapound. into 
chin plates, by gentle percuſſion with 
hammer, after being well nealed, ow it 
heated red hot into boiling mercury. Tritu- 
rate it then with water; and che platina 
will be ſeparated in the form of a black 
powder: which being waſhed off; on the 
repetition of the triture, a ſecond quantity 
will be obtained; ſucceeded on the perſu- 
ing the ſame means, by others, but in leſs 
proportion, till the whole of the platina 
be thus recovered + the remaining in 
an amalgamous ſtate with the mercury, in 
the ſame manner, as if they pads been com- 
e 5 80 1 ae 


Ov Aro 


„ appears by the ſeveral parts of this pe- 5 
riment, that platina ny be perfectly amalga- 
mated with mercury: ithſtanding 
Scheffer, in his Memoirs to the Royal Academy 
of Sweden, has aſſerted the contrary; and that 
moreover it has a ſuperior degree of attraction, 
with regard to it, to any other metallic body: 
fince it not only departs lead from it; but even 
gold itſelf; though lead is of the higheſt rank 
in this ſeries of attraction, next to gold and 
ſilver. This principle ſeems, therefore, to 
miſe the means of ſeparating platina from 21 
1 . 


| 5 


. Y 
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with certainty; and without any loſs of either 
ſubſtance; and conſequently to afford a method 
both of aſſaying gold fo allayed, and of parting 
it fram the n even rr ee 


ark "_— : he) #4" Hz 
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4 grain 57 gold from plating, ” vari Joun | 
ot 

"Article "a Take the dnnn! yy _ 
and platina ; and make a ſolution of it in 
aqua regia, according to the manner direct- 
ed in Experiment IV. Mix gradually, with 
this ſolntion, a ſaturate ſolution of common 
green vitriol ; adding freſh quantities ſo long 
as any turbidneſs is produced: and the gold 
will, by this means, be departed from the 
aqua regia z - and ſubſide. When the ſedi- | 
ment is perfectly formed, decant off the 
ſupernatant fluid; and, having waſhed the 
magiſtery with feveral fucceſſive- quantities 
of water, | ſeparate ſuch part of the laſt 
quantity, as cannot be poured off clear, by 
putting it into a paper filter: and paſs after- 
wards ſome freſh water through the filter, 
and matter remaining in it. Let the paper 


* 
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be then dried; and afterwards, having put 
it into a crucible, with a mixture of nitre, 
pearl aſhes, and a little borax, fuſe it; and 
the gold will liquefy into a pure maſs.” 
Article II. Or in the place of the ſolution 
of green vitriol, uſe lixiviate or volatile alka- 
Une falts; and the gold will be precipitated, 
together with part of the platina : which 
laſt, nevertheleſs, being yet combined with 
the acid in a ſaline form, may be ſeparated 
from the magiſtery of the gold by repeated 
affuſions of water. But care muſt be taken, 
that this ablution be effectually performed, 
before the magiſtery of the gold be dried; 
as well to take away its fulminating qua- 
lity; as to free it from all the platina, which 
was precipitated along with it. IJ 
Article III. Or add alcohol copiouſly to 
the ſolution of any compound of platina 
and gold; and the gold will gradually riſe 


in a ſhining pellicle, or ſcum, on the ſur- 


face of the fluid: but afterwards by degrees 
-ſubſide to the bottom; though as a part of 
the platina will be apt to chryſtallize, and 
ata be commixt with the preci- 
| |  Pitated 
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pied gold, a careful ablution by water, 

in order to the re- diſſolution, and ſepara- 
tio,” of tack ben of the 5 is neceſ 
Krücke IV. Beat the cee of the 
gold and platina into thin plates, by gentle 
percufſion with A hammer ; ; of the propor- 
n of the platina and gold. be ſuch, as 


1 EF 
1 PLP 


IK it. os. it; but if not, flux it with ſuch 
an addition of gold, as will render it ſuf- 
ficient malleable to undergo this opera- 


DDr N 


tion; . Which may with due 5 are. | be . per- 
formed on it, when the quantity of platina 
in the compound does not exceed one third 
of the whole. Treat 1 theſe plates a as is direct 
ed in che laſt article of Experiment x 
and the amalgamation and eparation by tri 
ture being made, as there deſcnbed, exhale, 
or qiſtil bf the mercuty; at ad the | gold, will 


wo i ISO 


0 be found in a pure ſtate. 19 > * 1 724 
ine + order tothe more adyatitageous per- 
äche of any of theſe operations, the 
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r 1 on ft the plätina, combined with 
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che gold in any particular compoynd, may 
be, in ſome e previouſly wars by 
VC L. II. 8 cee fluxing 
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will not oommenſtruate with: ryercury: 
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fluxing it with nitre and borax ; which gen- 


der the colour af the componnd pale, ac- | 
cording to the greater quantity, of che. pla- 


tina contained in it: and this may, in ſome 


eber bs, 2 eee ag gs 0 the 


: eee 10 


The N opoſed. in che firſt 1 55 
which is founded onthe - wine” of Mr. 
er ap s experitonts, as communicated by:him 
in 
ot wi 


ROY Academy of Sweden, ſeems 


nfl cnn the moſt eaſy; and a very effec- 
— of 


ſeparating platina from gold; 


either where it may be og to part larger 
- quantifies ; or in 1 4 view of Ang. aſſays. 


Mr. Sheffer adviſes to bn amalgamation 
to this proceſb; under e chr fran, 


8 


has indeed aſſerted, that en ſrials, made sven 
with the addition. of 1 regia, platina could 
_ be amalgamated with Bhs 5 ury, But it ap- 

s by Dr. Lewis's account, that by wert 
Seren with water, the platina was taken 


up, by 3 in ſuch manner, 15 even tapaſs 
Pith it throu 


leather: and the dependance 
therefore, on the operation, for the mote : perks 


ſeparation, ofitheſe ſubſtaneet, through artjaliza- 


mation. of the gold by Moonee e 
would be 3 fallacious; as it is in 
| need ” 


quel tothe memoir, given on this ſub- 
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Rn” alſo, if the ſolution of . green 
vitriol added make no precipitatiun 4 the Pla- 
tina, as Mr. Sheffer himſelf affirms 

The method propoſed in the * article 
is more troubleſome, and more dubious with 
reſpect to its efficacy, than the firſt: as the re- 
diffolution of the platina preci ipitated, is more 
difficult than the meet ablution of the ſalts i in : 
the firſt. © It ſeems, however, rack able, in I 
caſe of neceſſity, to free the gold in a very 
great degree from the platina by this means: if 


ee rea to peri. the-procels by „ 


hod' dſo more uncettain that 
| the fit; as well as more tedious; the ſeparation 
of the gold by: aleqhol from the aqua 2 
requiring a conſiderable length of time; An 
the ſame ſubſequent ablution, as in the c 
of the ptecipitation with alkaline ſalts, 55 
neceſfary, perhaps, in a great degtte f to extract 
ſuch of the eee munen 
the magiſtery of the gold. 13 
The laſt method i is propoſed, by Dr. Lewis, 
as 4 proper means for the examination of ws 
allayed/ with platina; and 'feends to be very 
effectual: but it is much more complex and 
troubleſome, as well. as more difficult to be 
executed with due certainty, than the firſt: 
which would, therefore, much better anſwer 
the purpoſe, if, on further trials it ſhall appear, 
that the, green vitriol will not precipitate any 
part of the platina: : for, if it A prove, 
Ty the gold be not wholly freed from the 


Een platiaa 
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platina by once performing the operation, a 
1 which may be performed with 

very little expence or . ncparage not 
of fully 3/2 nan, 1 end. en 


Fiete Apr 


Separation. of ti mercury Nom other: 3 
. or mineral Debut combi ned with it. 


$7 7” Ba. Ifq2 . © 85 DI 


Take the com pound of mercury and 
any other metallic body; and, pins? put | 
0 — 55 lte fix the retort in a | proper 
furnace, ſo that the orifice of the neck may 
be almoſt perpendicularly depending down- 

wards, Place a receiver, full of water, 
in ſuch manner under it. that the end of 
the neck of the retort may be immerſt' in 
the water, in order to which, the neck of 
the receiver ſhould be wide enough | to. let 
the neck of the retort paſs into it without 
twiſting it. Let the fite be then kindled; 

and raiſe it ſo that the mereury may be 
made to diſtil. The fumes paſſing into the 
neck; and bein g either condenſed there, 
or in the ſurface of the water, will be 
collected at the bottom of the receiver. It 
may 
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may. be eaſily-diſtinguiſhed, when the whole 
of the mercury is come over by the 
ceſſation of the hifling noiſe, which it 
makes, while the diſtillation continues, by 
falling hot into the water. Or if the mer- 
cury be combined with mineral ſulphur, 
either in the form of Athiops mineralis, or 
cinnabar, let quick lime, or iron filings, or 
a mixture of both, be well ground, with 
the matter containi in g the mercury, in pro- | 
portion to the quantity of the mineral ſul- 
phur abounding in it: and- let the mixture 
be then ſubjected to diſtillation, as in the 
preceding article. The mercury will in this 
operation be departed from the mineral ſul- 
phur, by the ſuperior attraction of the lime, 
or iron, on ſuch ſulphur: and, being thus 
ſet free, will be raiſed in fumes, and brought 
over, in a pure ſtate. an WP 


OB SERVATION. = 


The firſt method is uſed for the recovery of 
mercury from gold and ſilver, when combined 
with it, either with the view of extracting the 
gold, or ſilver, from ores, or foſſile compounds 
that contain them; or of aſſaying or refining 
them, when allayed by art: as alſo. for the ſe- 
paragon of the mercury from tin or other me- 

os CN. tallic 
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tallic bodies with which it is commixt for the 
ſilvering looking -glaſſes, or on other oceaſſons: 
as alſo 5 the purification of it for medicinal 


uſes, the making barometers, or other ſuch 


rpoſes where ſtrict purity is required. 
Where large quantities of the mercury are 


to be freed from other metallic bodies, the 


operation may be much more eaſily performed, 
in the following manner, in an iron veſſel, than 
in either glaſs or earthen retorts. Let the i iron 


veſſel be of the form of a flattiſh pan, with a 
cover ſoldered to it, and perforated in the 


middle, with a large hole: into which a ſtop- 
pel ſhould be made to fit, by ſcrewing into it: 


and in the fide of the veſt, juſt under the 


cover, a gun barrel, or iron tube, ſhould be alſo 
ſoldered in an oblique poſition, ſomewhat in- 
clining downward; the fide of the veſſel alſo 
ſhould be fo perforated, that the cavity of the 
tube may communicate with that of the veſ- 
ſel; per the lower. end of the tube bent for 
ſome inches, ſo that it may point downward. 

The mercury being put into this alembic, it may 
be placed on any common fire; and a receiver 

or any veſſel full of water being placed under 
the tube, ſo that the end of it may be immerſt 
in the water, the diſtillation may be performed 


with great convenience; and when the whole 


of the mercury at firſt put in is brought over, 
the' veſſel may be immediately charged with 
2 freſh quantity, by unſcrewing the ſtoppel. 
But this cannot be practiſed where the mercury 


is to * ſeparated from oinnabar; unleſs a co- 


pious 


—— 
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plous quantity of lime be Ge gie commixt 
wich it: for the mineral ſulphur would, other- 
wiſe, commenſtruate with the iron, of which 
che veſſel is conſtructed; and corrode it througn 
1 2 whole ſubſtance. ſs 


| Buy PREMENT XXVII. 
Anelgenati of n with other e 

Take a found ernciblt': and having rab- 
bed its interior ſurface with chalk, heat 
it luminoufly hot, Take it then out of 
the fire; and put into it an ounce' of gold 
or fitver, either in the form of thin plates; | 
or granulated; and two or more ounces of 
mercury. Stir the mixture briſkly about; 
and the gold or filver will combine with the 
mercury; and form a kind of paſte-like 
maſs called an amalgama. If it be deſired, 
to have the amalgama of a more thick 
conſiſtence, ſtrain the matter through a 
piece of ſhamoy leather: but in that caſe, 
the mercury will be charged with Hori 
quantity of the metal; though not near fo 
great a men, as * it 125 
trained. . 
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Take of the filings of lead, and tin, one 
ounce, and of mercury two ounces; and rub 
them together, without heat. They will 
combine ; and form an _ amalgama : ; but 
the amalgamation may be quicker made, by 
adding the OY the 8 
by heat. Mg: 

. ZINC, or biſmuth, wat into ſmall 
parts, or granulated ; and treat them, as 
above directed in the caſe of gold, or filver: 
but the combination of the mercury, and 
biſmuth, is not perfect: as the biſmuth ſe- 
parates again gradually, from the mercury : 
riſing to its ſurface in the form of a powder. 
In the caſe of the zinc, there appears. to 
be. ſome kind of decompoſition from the 
action of the mercury: as a brown powder 
i departed, during the combination of the 
two bodies: but whether this be a proper 
part of the zinc itſelf, or ſome heterogeneous 
body diſſolved with it, is not hitherto decided; 
are it merits examination. 


u. 1 BSE RVATION. 
Lead wy: combined with biſmuth, by fi hs 


| So is more readily combined with mercury than 
| 154 pure: but the ſpontaneous ſeparation of the 
er 1 biſmuth 


+4 >. 


\ 
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biſmuth 1 is nevertheleſs made in-the —_ man 
ner, as if it had not been. united with the lead. 

It is faid, likewiſe, that an amalgama may, 
be made of copper, and braſs, with mercury: 
but, as I have found the methods given for it 
bave failed of producing the effect in any per- 
fect manner, I have omitted the enumerating 
them in the regular experiments. It is ſaid, 
however, that it may be done by the following 
means. Firſt, by long eee of the magi- 
ſtery of the copper, precipitated from any acid 
by iron, with the mercury, in an iron mortar, 
hot water being added: ſecondly, by adding the 
mercury, diſſolved in aqua fortis, to the ſame 
magiſtery of copper: and thirdly, by diſſolving 
the copper in the vitriolic acid, and triturating 
it with an amalgama of zinc; repeated quan- 
tities of water being added, and poured off. 


Iron is, likewiſe, pretended to be amalgamated 


with mercury, through theſe means. . Pour a 
ſolution of blue or Roman vitriol on filings of 
iron; and when the copper precipitated on the 
ſurface of the particles of iron, by the ſuperior 
attraction of that metal on the acid of the vitriol, 
has changed them to the colour of copper, POW: 
three times the weight of the iron of merc 
and (as is ſaid) an amalgamation will be in- 
ſtantly effected: which, nevertheleſs, by tritu- 
ration with water in a martile or ſtone mortar, 
will be ſoon deſtroyed; the iron ſeparating in 
the form of a powder. But where the media- : 
tion of ifloiving acids is thus uſed, a part of 
them remaining combined with the metallic 
bodies, 
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bodies, the union of the mercury with fuch 
metallic bodies cannot be properly called a 
cumbination of the mercury with them, but 
with a com e Wen. and the acids em- 


% „% x. oa 


mercury, nt cover 73 5 of water, in 
am iron pot; and add to them regulus of anti- 


Gord pr "Elect by heat, in the proportion of a 
of — my. ns of the mercury; uſing 
e the ſpace of a minute; 
aer not longer: for, if it be continued, the union 
of the mercury with the antimony, which will 
then have taken place, will be again ſuperſed- 


_ ed; as it will alfo, if the hoard be, after- 


wards ſhaken briſkly in a veſſet with water: or 
even kept for fome time at reſt. This union 
may, therefore, be more properly eſteemed a 
mechanical commixture of the regulus, lique- 
fied by fuſion, with the mercury; than a men- 
ſtrual combination of the two ſubſtances: 
though it is given by Henckel, the firſt pro- 
mulgator of it, and others after him, as amal- 
garnation correſpondent to thoſe of gold, and 
ſilver, with mercury. 

The amalgamation of gold, or filver, is prac- 
tiſed, as was before obſerved, for the ſeparation of 
them from ore, or other bodies, with which 
they may be combined in a mineral ſtate: as 
1 from other ſubſtances, with which they 

may 
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may be commixt in the ſtate of filing, or 
powder by any other means. It is, likewiſe, ig 
the caſe of gold, conſtantly performed with the 
view of gilding ſilver, or copper; the amal- 
which is preyiquſly embrocated with ſplrit of 
nitre; and the mercury afterwards driven off 
by the application of dus heat; teaving the gold 
cohering to, and covering, the ſurface of the 
ſilver or copper. The ſame was formerly ptac- 

_ tiſed with filver on copper: but at preſent that 
method ofſilvering is diſuſed; the like effect being 
produced with much leſs expence and trouble, 
by means of leaf ſilver. The amalgamation of 

tin is practiſed, for the ſilvering plates af glaſs 
for mirrors; which is done by ſpreading the 
amalgama on, thin ſheets of tin placed on a 
flat table of marble, and laying the glaſs over 
them ; and afterwards cauſing a coheſion of the 
tin and meteury to the glaſs by preſſure, 
through the means of weights put upon the 

reverſe of the glaſs. This operation is called 
S ³ 7 ox „ 1 


ExrERIMTNT XXXVIII. 
Combination of mercury with acids. 

Take of mercury, and oil of vitriol, each 
an equal quantity z and, baving put them. 
into a retort, diſtil with a gradual heat of 
ſand, till the fumes ceaſe to come over, 
except in a ſmall degree, Let the fire then 
es ex 


Pl 
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extinguiſh ; and, the retort being broken, 
the mercury will be found combined with 
the acid, in a hard white maſs: which 1 1s 
but i in a very ſmall degree ſoluble i in water. 
Take of mercury, and pure ſpirit of 
nitre, equi al quantities; and, having put 
them into a glaſs body, ſet them to digeſt 
in a gentle heat; and the mercury will be 
gradually diſſolved: but will, if the heat 
be not ſtrong, form chryſtals at the bottom 
of the body. 
Take the dry maſs of the Aich acid, 
al the mercury, or the falt of the ſolu- 
tion in ſpirit of nitre reduced to dryneſs 
by evaporation; and having commixt them, 
by grinding in a marble or glaſs mortar, 
pat them into a ſmall mattraſs ; and place 
it in a ſhallow ſand bath, fo that about 
one half of it may be within the ſand. 
Sublime then with gentle heat: and the 
vitriolic acid, or the ſpirit of nitre, leaving 
the mercury with which it was combined, 
will commenſtruate with the natron or 
alkaline part of the ſea ſalt; departing the 
8 acid of that Talk, 15 its ſo hes. ae 
| at- 


3 ; which TAY belug | 

will commenſtruate with the 

parated from the vitriolic acid: and by 
his means, two new compounds will be 
formed: that of the ſpirit of falt and mer- 
cury riſing with the heat, and collecting 
againſt the upper part of the glaſs in the 
form of a ſemi-tranſparent chryſtalline cake, 
in which ſtate, it is called corroſive mercury 
fublimate ; and that of the vitriolic, or.nitrous 
acid remaining in a maſs at the bottom 
in the form of Glauber's fal mirabile, if 
of the firſt of . thoſe, acids; or the A 
dran gular nitre; if of: the other. The 
co rroſive ſablimate being g ground, and G 
mixt with an. additional ; quantity of 1 mer⸗ | 
cury, in the proportion. of. nine ounces 
to twelve, ſuch: additional quantity may 
be alſo combined with the ſpirit of ſalt 
in the ſublim ate, by another ſublimation : in 
Which ſtate, the ſublimation. being again 
repeated twice, it is called nercurius 2 
limatus dulcis: but if the ſublimation be be 
afterwards, again, three times be it 
is called call. hag keg of 
E narben eic oni 
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The vitriolic acid with noc ediſlote; but 5 
cortode, mercury: nor can it by made to cm- 


bine at all with it, unleſs when 3 i a very con- 
centrate ſtate; Wen as is produced in the firſt 


turbith mineral: which is a compound of the 
mercury and vitriolic acid, firſt treated as here 
directed; and then, being freed from as much 
of the acid as San be expelled by the ſtrongeſt 


Hhleat of a ſand bath, waſhed in water; which 


. turns the white maſs into a bright 
The combination of the vitriolic acid 


16 likewiſe, made in this manner, by thoſe 
who are in the ſecret for the moſt advanta · 


geous method of preparing the corroſive ſup- 
limate, according to the directions given | in the 
teſt article of this 


The combination of mercury wh ſpiri a | 
nitro is, kkewiſe, practiſed for em ee pur- 
es; in order to the preparation of the red 


recipitate (as it is improperly called); which 


1 ch Hit,” ove by the * combination "of 
the mercury with the gitrous acid, imper- 


fectly calcined in a grucible with a moderate de- 
gree of heat, by which treatment, it aſſumes 


the appearance ef 2 2 red ſparkling powder : but 


the quality of ſparkling not being the conſtant 


reſult of this * and yet requiſite in 


order | 


ation of this experlrtent, by diftilling of 
the phlegm. This is frequently- performed 
for the preparation, for medicinab uſe,, of the 


1 gi - ann Ca. 1 D 
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order to its officinal perfection, a very ſmall quan- 
tity of ſpirit of ſalt, one dram to ſixteen ounces, 
is ordered by ſome to be added to the ſpirit of 
nitre.; under the notion, that it produces this 
quality in the precipitate. The ſolution of * 
mercury in high, of nitre is, Bs ordered. ta 
be made by the Pharmacopeia of the college 
of Fab for the pre regaragien, of, of the 
formed by it, wh 84 c e eouſly calle; 
calx merqurii; and S to be 

uſp for the ee 2 2 corre. olive 1 

men 

Thecombination of ſpirit oflalt DOR, merc 

15 CON practiſed. for the production of the 
corroſive Abit but it 8 5 be effected, 
unleſd that acid be in a very concentrate 1 
which, on acoount of ita great volatility, ds 
not diluted with water, is not to be produced, 
but by complex, or troubleſome metheds. 
Inſtead, therefore, of the ſimple pirit of ſalt, 
the ſex falt itſelf 18 üſed, dg cker with one of 
the other” acids : of | ſuperior ior atttaction; by 
which, being let logſe, it may be at liberty! to 

act on the mercury; and in order to the more 
effectual commixtüle, it is neceſſaf that ſuch 
othet' acid ſhould be brought to a ſolid Form; 
either by combining it with the[mercury;ior 
ſome other, ſubſtance, which. it may be made 
to quit in the © ration, In the former .me- 
thod of” repar ig the mercury fublimate, it 
was therefore, practiſed to tiſt green »krioh 
altre, and fea ſalt, added to the t 


which, according to the explanation given ef 
* "IM their 


332 ExPERIMENTS AND OnsxRvarrons 


their action on each other in this view, 17, 
Vol. I, anſwer the ſame end, as if either pr vi- 
8 triolic, or nitrous, acids were employed in theit 
le ſtate; but render the proceſs much 
more troubleſome and expenſive, than if oil of 
vitriol be uſed, according to the proceſs of this 
experiment. The combination of an addi- 
tional proportion of mercury to the corroſive 
ſublimate, with the repetition of the ſublima- 
tion for three or more times, is, likewiſe, 
conſtantly practiſed, for the preparation of the 
mercurius Jublimatus Kleis: or calomet: 


i” 75 05 
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Exe uur XXXIX. Nei 


Prec e of mercury from the bun of 
ee 3g in ail. = 1: chi 


14 


Tale corroſive, dublin ate; and alſche 
it in about twelve times its weight of hot 
water; and then add to it, graduall . a 
ſolution of lixiviate ſalt, ſo long as the 
addition of a freſh quantity produces any | 
change. The mercury, departed from the 
acid, will give, firſt a white' turbidneſs to 
the fluid; which, on the addition of a 
further ! of the lixiviate ſalt, will 
be changed to an orange colour; but, 
if the proportion of the falt be he mag00] 


. A 
'% of 3 2 tub at, 
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great, the precipitated powder will turn, 
at laſt, blackiſh; though, by the due limi: - 
tation of the proportion of the lixiviate 
ſalt, it may be kept either of a perfectly 
white colour, or any of the intermediate 
teints, betwixt white and orange. 

Or take the ſolution of mercury in ſpirit 
| of nitre, according to the preceding ex- 
periment; - and add to it, gradually, a 
ſolution of ſea falt: and the mer- 
cury wall be precipitated ; but not in a 
ſtate ſeparated from the nitrous acid, but 
combined, both with ſome proportion of 
that, and of the ſpirit of the ſea ſalt de- 
8 T the nitrous acid. Ye | 


OV ATIOx. 


The precipitation of mercury Res bub 
mate is practiſed in the pharmaceutic chemi- 
ſtry for the preparation of what is called, by 
the college of phyſicians of London, the white 
precipitate of mercury: but ti e fame ſubſtance 
is, by the college of Edinburg, called the 
ſweet precipitate f mercury, to diſtinguiſh it 
from the other kind precipitated from the 
ſolution of the mercury in ſpirit of nitre, by a 
ſolution of ſea falt ; for which they have re- 


tained the former name of white precipitate. 
Vol. It | F 1 FE The 


catch fire. Being fuſed, add gradually to it, 
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The precipitation from the ſolation in ſpirit of 
nitre is not effected by a departure of then mers 
cury from the 9, by the ſea. falt added; but 
is a precipitation by 3 ſuch as was 
before explained in the introduction, and 


exemplified in the caſe of filver, in the pro- 


duction of luna cornea; and in other inſtan- 
ces: and this method is more frequently prac- 


tiſed than the other with corroſive ſublimate; 


from which it differs in producing a precipitate 
partaking of a ſaline nature, that renders it 


_ gently eſcarotic; on which account it was for- 
merly uſed in external applications; and is ſo, 


indeed, at preſent, by the farriers. In this 


view, bereit ore, the ſweet kind 1 Is not a 8 
per nn for the other.” 


ExySRIMENT, xI. 


E719 © 


Combination of mercury. 101 ith mineral ſulphur. 


Take mercury, WY . ſulphur, : 
putting of each an equal quantity; and 
triturate them together, till they combine; 3 
and form a black powder. en Tags 
Or put mineral ſulphur into a crucible, | 
and heat it; taking care, that it do not 


5 


any quantity of mercury, not leſs than one 


third of the ſulphur; and ſtir them well 


* with 
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witha tobacco pipe i and if the ſulphur flame, 
by the heat excited in the commenſtruation of 
theſe two ſubſtances, which is attended with a 
ſtrong efferveſcence, cover them with a wet 
cloth. Powder the matter and, having mixt 
the whole of it well together, put it into a 
coated body, tapering towards the top; and, 
having fixt the body in the naked cavity of Z 
a proper furhace, ſo that only ſomewhat 
more than one third may be expoſed to the 


fire, and covered the mouth of the body with 


a bit of tile or glaſs, but without lute, ſub- 
lime the contents with as ſtrong a de- 
gree of heat as can be given, without 
driving the fumes out of the mouth of the 
body : avoiding, nevertheleſs, by taking 
off the tile or glaſs,” and making a paſſage 
with the end of a tobacco-pipe, that the 
vent may not be wholly choaked up, leſt 
the elaftic vapour: burſt the body. When 
the whole is ſublimed, which may be 
known by the abatement of the heat in the 
upper part of the body, notwithſtanding, 

the fire be ſtill of the ſame degree, let the 
w. nole grow cold : when, havin g broken 
Of 2 1" ov 
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the body, the compound of the mercury 


of 7 grey ſhining needle-like ſtria; in which 


pound of mercury and ſulphur formed by co- 
trituration; or by colliquation through heat, 


uſe, for the preparation of cinnabar for medi- 
cinal purpoſes: to which it is applied under 


bodies called native cinnabar: of which a kind 


be any native cinnabar ſo pure, as to reſemble 


and ſulphur will be found ineruſted on the 
upper part of the glaſs, under the appear- 
ance, while intire, of a ſemi- metal, formed 


ſtate it is called cinnabar; but, on a 
pulverized, of a bright red colour. 


Os vATIOn. 5 


The firſt manner of combination, as alſo 
that part of the ſecond which regards the 
combination of the mercury and ſulphur by 
fuſion only, are practiſed with medicinal views, 
for the preparation of the AÆthiqps mineralis : 


which, as was above obſerved, is the com- 


with a ſubſequent commin ution. 
The other manner is, likewiſe, in dc 


the name of factitious cinnabar ; to diſtinguiſh 
it from the mineral compound of the two 


found in the ſhops, and ſaid to be brought 
from the Eaſt, greatly reſembles it. But it 
is doubted by ſome, who have made very 
ſtrict enquiries into this matter, whether there 


the factitious; and whether, conſequently, the 


kind brought from the *Eaſt-Indies be not 
r 
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really factitious: as all. the ores, or mineral 
compounds of mercury and other ſubſtances, 
found in this part of the world, wholly want the 
bright red colour, which the factitious, or the 
pretended native cinnabar of the ſhops, are in- 
dued with. The proceſs is, likewiſe, conſtantly 
performed with a view to the producing vermi- 4 
lion for painting; which is, indeed, only the = 
factitious cinnabar, prepared in ſuch manner 
as is moſt advantageous to the red colour 
and finely levigated. But in this caſe it is 
| ſublimed in earthen bodies of the form of an 
egg; and, afterwards, firſt ground in a mill; 
and then on a marble or porphyry ſtone. _ 

The ÆEthiops mineral, and the factitious 
cinnabar, as well as the native, may be de- 
compounded, by the means directed in Expe- 
riment XXXVI. iron, lixiviate falt, or quicklime 


being added. 
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© #2tive of plants, what, and properties of, ii. 443 
— combination of with alkaline bodies, it. | 
2 36 —7 ants, what, i. 433.— on, 
examination of, i. 4.75 z—table of, ii. 
Eruze, What, ii. 37 conſtituence o, 179. 
AETREREAL SPIRIT OF FROBENIUS : fee ETHER. 
Erhiors MINERALIS, What, il. 323 ;——how pre- 
pared, ii. 436; how decompousded, ü. 437. 
Arfixirv, what improperly meant by it in books 
of chemiſtry, i. 40. : 
Als, how generated in commenſtruation, i. 22. 
ALABASTER, What, 1. 235. 


AlBUN GRECUM, what, and in, of, 1. 488. 
1 


ALEMBICS, i. 85;—for the diſtillation of mercury, 
1. 87. 
ALKALI, 2 "46 i. 16. 


ALKALINE SALT : ſee Salts. 


ALUM, conſtituence of, 1. 368 ;—decompoſition 1 


of, 1. 368. 
ALvus or ANIMALS, general obſervations on, i. 
478 ; how the object of experiment, and means 

of operation on, i. 480; coſmetic water ob- 

tained from, i 480. and 487 oil obtained 
1 | from. 


URN D E X 


from, i i. 8 and 491 —ſult 5 from, 
i. 480, and 9 compoſition of i. 481, 
484, and 486. 
Anale Ana, what, ii. 423. | 
AMNMGAMATION, how performed, ; il. 423. 
AMMONIACAL SALTS: ſee Salts, © : 
ANALYSIS, CHEMICAL, What, i. 72 z— how effeted, 
i. 54 ;- limits of, with reſpect to ſubjekt, i. 76. 
ANIMAL SUBSTANCES, general obſervations on, 
i. 379; - conſtituence of, i. 380 ; how the ſub- 
ject of experiment, and means of operation on, 
i. 391 — how to be decompounded, i. 381, 
382, and 385; — lid, general obſervations,on, 
1. 387; — —decompoſition of, i. , 393) 399. 
400, and 404 ;—0rgamical, what, i. 387 ;—— — 
how decompounded, i. 389 ;— —not organical, 
what, i. 390;— fibrous conſtituence of, i. 
388 ;—fluid, general obſervations on, and kinds 
of, i. 411; — ho the ſubject of experiment, 
- and means of operation on, i. 433 ; Peculiar 0 
certain kinds of animals, what, i.  4334——— 
gtal examination of, i. 475- 
metallic bodies: ſee metallic 55 
dies ſulphureous ifances : : ſee vegetable fub- 
ſtances ; —ſpirits, ii. 38. 
ANxrI MON, crade., what, ii. 269 * —uſtulation 
of, il. 269; — —calcination of, ii. 386, and 
2387 ;—diaphoretic, what, and how produced, 
ii. 391. . of, ii. 387 regains 7 ſee 
„ 15 | 
AryRous & BARTHS, what, "RY 228 ;—kinds oh, i i. 
23 
Aqua RA, What, i. 13 ;—preparation of, i. 


334, and ii. 345. 
Aqueous sap, what, ii. 6. and 8 NEE Tn ob- 


tained, ii. 56 ,—decompolition of, 15. 5 
| ARGENTUM MUSIVUM, What, and — 


44490 FE Ax; 


1 


— B 4 welp . 
8 


N D E x. 


30 what, ii. „„ Pt 


ARsENiC, how obtained, ii. 269 e or 5 
Nalline, What, ii. 268; - combination of wich lixi- 
viate ſalts, i. 301, and 322 — with mineral 
ſulphur, i. 321 —calcination of, ii. 3123 
Sion of, ii. 318 ;—ſubacid' ſalt of, . 275 — 
 ſubaikaline ſalt of, i. 301 3z—regulus f. ſee Regulus. 


ATTRACTIONS, ſpecifi WIE 1. uy - table of, 


F ; | 
Aunul FULMINANS, what, nd his produced, ii. 
349. | 
I ago MOSAICUM;* what, and _ produced, ii. 


815 


B 

Basten u, what, f i. 195 ;—apparatus for, 
1. 160. 

BaLs Als, what, ii. 41; how obtained, ti. 191, 
and 204 ,—combination of, with vinous ſpirit, 
ii. 204 ;— —with ethereal oils, ii. 206 ;—de- 
compoſition of, ii. 207, and 209. 

BALSAM OF SULPHUR, What, and how produced, 
$i. 46: | 

Bzeiiows for chemical furnaces, i. 160; 

BezoaR MINERAL, What, and how produced; 4. 
241: ii. 391. 

BILE, conſtituence of, and uſe in . animal ccono- 
mp, ii. 426; how to be decompounded, ii. 427 
how to be combined with acids, ii. 427; 
= decompoſition of, ii. 423, 460, and 461. 

Bisuvrn, ſpecific character, and properties of, 

| I. 264 ;—how different from other ſubſtances, 
ii. 265 ;—ſolurion, and precipitation of, ii. 385 3 
—magiitery of, ii. 386 z—calcination of, it. 
312 flowers of, ii. 385 ; ;—reduCtion of, li. 
317 ;—amalgamation of, li. 424. 


\ 


ter 


1 N D E X. 


BI Ack copper, what, il. 305 zur: ſee Flux; 
BL0oD, conſtituence of, 1. 414, and 418 kl 
_decompounded, i. 417 changes producible 
in, i. 417; fibrous matter of, what, i. 4133 
ſerum of: ſee Serum; —tinging matter of, What, 
5 485 ;—decompoſition of, 1. 4375 438, 439» 
and 449. 
Bopres, (or cucurbits) what, i. 91. 
BolLERS, i. 160. | 
Bons, conſtituence of, i. 297 ;—decompoſition 
of, i. 394, and 405 | 
Boa Ax, r, i. 297 ;—decompoſition of, i. 3043 
| —uſes of, i. 298 ;—regeneration of, 494 ; —how 
originally produced in the * i. 297. 
BR ANDY, what, 11. 71. 
BREWING, what, it. 70. | : 
E as inſtruments of chemiſtry, I. 
I 
8 what, and how produced, ii. 431 j—of 
antimony, what, and how produced, ü. 392 35—== 


of wax, ws and how F Ui. 226. 


C. 


CapmMia FURNACUM, what, ii > Bw 
CALCARIOUS EARTHS, What, 4 233. : | 
CaLcinaTliION, what, and how performed, i, 208 
—by combuſtion, i. 209 ; - incaleſeence, i i. 209 3. 
y detonation, i. 211. | 5 
CALCINED HARTSHORN, i. 239. 
CaLoMEL, what, and how . ll. 429. 
CaLx Cassi, what, and how produced, ii. 349. 
CANTHARIDES, epiſpaſtic matter of, What, 1. 4093 
— — how ſoluble, i. 408. 
CarITAL LYE, what, and how prepared, i. 394. 
CaMpHoR, what, and the kinds of, ii. 44 ;—how 
"JR ii, 215 ;—purification of, ii. 214 ;— 
com- 


n of wh yinpus _ ji, 2175 — 
with ſubſtantial and eſſential oils, li. 211 — 
with mineral acids, 1 55 219 enden of, 
il. 220 ; produced from oil of e 7 
12 3—dartificial of Hellot, ii. 216. 
Carmine, what, and how produced, i. 410, 
Cas rok, how ſoluble, i. 408. 


CEMENTATION, as an operation, what, and how 
performed, i. 219. | 


5 Cement, Raumur s, for making ſteel, ii, 406. 


Cuztse, what, i. 431. 


CHEMISTRY, BXPERIMENTALy what, i. 2 3—final | 


: #88. of, i. nn an of, : 33—ſubjet of, i. 
intentions of, i. i. 70; inſtruments 

1.3 i. 9355 3 operations of i. 166. 

CHRYSTALLIZATION, i. 212. 

CayLsz, what, and how produced, i i. 416. 

C1NNABAR, native, what, ii. 281 ;—of 3 1 
What, and how produced, ii. 393, and 436 ;— 
Faffitious, what, and how produced, ii. 4.36 ;— 
how decompounded, ii. 437. 


Coar, what, 1. 384. 
Coc rio, i. 184. 


Coup, produced by commenſtruation, i i. 34. 

Corox irie MATTER, of animals, what, i. 391— 
—ſeparation of, from the parts of animals, 1. 409; 
188 vegetables, ii. 43 — extraction of, ii. 
230 — combination of, with water, ii. 223 ; 
— — —with vegetable oils, ii. 234 3— le 
e of, il. 238. 

COMBINATION, as an ne $; 177 ner. 
ſtrual, what, 1. 8, and 177. | 


CompBusT1BILITY, What, i. 57. 
 CoOMMENSTRUATION, what, i. 8 . laws 


and effects of, i. 9 particular laws and . 
of, i. 14 circumſtances neceſſary to, 11 


Corrxk, ſpecific character, and Properties of, ii. 


* 


"© 
_ 2 


/ 2 2 v2 


INDEX. f 


233 how different from other fubſtanees, ij. 
254 native ſtare and ores of, it. 254 con- 
verſion of, into braſs, ii. 263 ;—calcination of, 

i. 244: and ii. 312 ; reduction of, i. 244: 

and ii. 317 ;—amalgamation of, ü. 425 3= 

Black, ii. 305. 

Coryngas: ſee Vitriol. | | 
Corroson, what, i. 13. 
Cream, what, and how 3 i. 43 1 

tartar, what, and how produced, i. 37. 
CxEMOR CALCIS, what, and how produced, i. 297. 

CnkMOx TARPFARIS, what, and how N i. 
15 
Cnvevs METALLORUM, (ant antimonii) what, and 
how produced, ii. 388. 
CRUCIBLES, & 161. 
Cpcurirs, i. 91. | 
CouLinary FIRE, what, i. 58. 
| CurLanDERs, for filtration, i. 91. 
„ | 5 
-CuPELLATION, what, and how performed, i. 109 
3 what, and how nn i. 1 6 | 


D. 
Ex 4 


DzcanTATION, as an operation of chemiſtry, f i. 1713 
—veſſels proper for, i. 97. 
DzcomeoSITION, CHEMICAL, what, i. 723 how 
effected, 1. 74. 8 
DPELiQUATION, and DELIQUIUM, what, i. 206. 
DeearTuRE, as à principle, what, i. 17 ;—double, 
what, i. 24 ;—as an operation, i. 170. 
Diana's TREE, what, and how produced, ii. 362. 
D1aPHORETIC ANTIMONY, what, and how pro- | 
duced, i. 241: and it. 31979. 
Dios rio, what, and how performed, i. 182 3 
veſſels proper for, i. 9h. 
DisT11- 


1 1 ge * MF , 
INDE X. : 


DrarILL ATION, what, | i. 72 as an veaia, 1. 
* .. 

DisT1LLING, ag an art, what, i „ 
Davxxs, in painting. what, ii. 11 3 
Dua v oll, what, ii. 11 13. 


Eat Tus, 2 ane, on, i. 22 z—gene- 
rical characters of, i. 22 ;—how the ſubject of 
experimental chemiſtry, i. 237 — means of 
operation on, i. 237 3—apyrous, what, i. 2283 
 —calcarious, what, i. 230, and 233 z— —conver- | 
fion of into lime, i. 250 ;—indureſcent, what, i. 
236; — —how concreted into a hard maſs, by 
heat, i. 254 ;—lapidaceous, what, i. 230 ; — me- 
tallic, what, i. 230, and 231 ;— — operations 
on, i. 240, 242, and 244 ; —0rganical, what, 
i. 230;— —how to be ſeparated from animal and 

| vegetable ſubſtances, 2 38 vitreſcent, what, 

1. 228; — — operations on, i. 245, and 247 „ wy 
— ufes of, i. 248. i | 

Errixvescance, what, i. 32. 

85 65 whites of, how concreted, 1. 466, and 467 3 

, — —decompeſition of, i. 468 ;—yolks of,, concre- 

tion of by heat, i. 469 ;— decompoſition of, i. 

470. | 

5 Eittcensuun, what, and how formed, i ii. 

£20, : - 

Exjxin, what, ii. 135. —Vigani 85 of vitriol, i ii. 
183 | 

FLUTRIATION, what, 1. 169. 

Euls ox, what, ii. 98. 

ESSENTIAL ſalis: ſee Salis eilt: 1 

EvArORATION, i. 186 in balneo marie, i. 186. 

EXPERIMENTAL CHEMISTRY : fee Chemiſtry. 

ExPLOSION, what, L 33. 


. 


I WAN 
Ri aver, what, and how. ease i. Ar 


EXTRACT, what, Mer, AF Rb owy) p 
eee 1 | 
* 
FERMENTATION, as an operation, i. 233. 
FERMENTESCENCE, what, i. 67; how a medi- 
um of chemiſtry, i. 68. 
FzVER-POWD ER, what, and compoſition of, ü. 391. | 
Fibrous PART or THE. BLOOD, what, i. 415 3— 
| how to be ſeparated from the * IS matter. 
and ſerum, i. 45 5. and 437. | 
FiLT8RS, i. 94. „%%; © 
EILTRINOG PAPER, i. 96, and 178 
Fil Tra ATI, i. 173 9 aur ain, whey and 
how performed, . 76% % 
Fixirv, what, and how a medium oh, in experimen- 
tal chemiſtry, 5 4. e 1 
Fx Aux, what, i. 384. 6 
FLOWERS, (of uin TW Re what, i. . 

\ of | Benjamin, what, ii. 4063 how obtained Y 
is eg the gum Benjamin, ii. 22 * and 2233 F 
combination of with vinous ſpirit, ii. 2243 
- decompoſition of, ii. 2240 biſmuth, what, and 
ho obtained, ii. 384— —uſes of, ii. 385. 
FLvivity, what, and how a medium in ex F 

mental. dete <a 11 ;—how we to 
commenſtruation, i. 262, 3 2 8 
Fr vx, what, and uſes of, i, 207; 3—crude, Pres 
Pparation of, ij. 298 ;—black,, CRP wn 
li. 298 ;—white, preparation of, ii. 298. 
 FunNELs, for ſeparaiing fluids 11. . 
FURNACES, in general, i. 120 3 for neon "oof 
1143 3—fixt of brick, for general purpoſes, i. 122 3 
1 | —with 2 1. 142 Auſom, or for a 4 
140 portable, i. 129; — —lefler: kind of, kh ͤ 
e len eters and bodies in the nated Frey 10 6 


p + 


39 3 


* 


Gern el previancs of vors, | chemically 
Grvz, what, and how produced, i. JOY: 


— 


* 
1 * E X. 


is 7 the uad bath, i. 6 —or hn and 
T5, i. 140— e 136. 
rann, —_ and how performed, i. 206, 


J 
gp | 
* 
th 2 ny * 


conſidered, i. 14. 


Ce. of animals, what, i. 389 z—how 0 be 
red from che other parts, ©4000 9 

oed ſpecific character, and properties of ii. 

44 ;—how. different from * fubſtances, ii. 

b 248; ;—native kate, and uſes of, ii; 249 ho 

to be ſeparated from other bodies, ti. 249 

_ Incombuttibility 2 by experiment, 11. 
Zr ;—ſeparation of, from Sb minerals, by 
ſcorification, and cupellation, i li. 334 —by de- 

tonation with nitre, ii. 34;—amalgamation of, ii. 

"423 combination of with hepar ſulphuris, ii. 
325 ; ſolution of, in the nrivium formed by 

fixiviate ſalt; and the fixt ſulphur in the coal 

of arimal and vegetable ſubſtances, ii. 326 

- ſolution of, in aqua regia, ii. 345 — ſolution 

of, in vinous ſpirits, called the ſolution fine Are. 

"Fits, ii. 352 ; precipitation of, from aqua re- 

Ye it. 347 ;— ſeparation of, from aqua regia, 
y =ther, ſpirit of wine, and ethereal N il. 
© 250 - volatilization of, ii. 

GU An Ale, ſolution of, in water, ü. 913 
in ſubſtantial oils, ii. 91. 

Guus, what, and properties of, ii. 17 det to 
be decompounded, 11. 19 extraction of, from 
0 parts of plants, ii. 88 ;—ſolution of, in water, 

0 — in ſubſtantial oils, ii. 91 aten: 

*. tion of, ii. 29, and 93. ä 

Colt ESINS, whar, and * of, ii. 423 5 —— 
* how 


| . 1 N D E X. * 
MIS obtained; i! 20g, and a = com 


ſition of, ii. 212, and 214. 


Gyesou : ſee Plaſter of Paris 
H. 


» oe 6.0 2 . 7 EIA ern 
19 5 43% fa 5 42 22 A 


$; 
11 * 


Haszencan, calcined earth i i. 239, and 398; 
—-ſpirit of, i. 398. | 

Hear, what, i i. 47 nn i . 
and receiving, i. 48 ;— laws by which it is go- 
verned, i. 49 ho neceſſary to commenſtrua- 

_.. ton, i. 30. : 

Horrman' 8 DROPS, what, and how Prepared. ü. 

Hirrock Ar ES nn What 1 i. 94. Ds 

Hear SULPHURIS, what, and how ' duch ii. 

324 combination of metallic bodies with, It 


1. 
I. 


meine What, i i. 47 of, i i. 493 ET oa 
medium of experimental chemiſtry, i. 58. 

Ix IN ERATION, What, i. 209. 

INDURESCENT EARTHS, what, i. 236. 

IxsoL AT ION, what, i. 188. 

INSTRUMENTS OF CHEMISTRY, in general, i. 834 
' — — enumeration of, i. 84 ;—of "TE 
&c. i. 199. 

Is CL Ass, What, and how produced, i. 408. 

Isoy, ſpecific character, and properties of, ii. 259 . 

Thow different from other bodies, ii. 260 
tive ſtate, and ores of, ii. 263 ;-—hew to 'be 
ated from other ſubſtances, ii. 261 =, 

tonverſion of the crude into malleable, I. 

370 —of the malltable into fleet, ii. 375, 

and 380 = calcination of, i. 3430 and i ii. 3153 

re-; 
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gamation of, ii. 4 
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e what, and how en, 
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Kixo's YO * and bow Produced, ii 
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LACTACEoUS SAP, What, ii. 5 obrained,; a 

3, and 60; - decompoſition of, ii. 60. 

Lake, what, and how. produced, . 410. 4 

LAMP-BLACK, What, and how produced, ii. 118. 

LaPIDAcgous EARTHS, what, i, 230 ; kinds of, 
1. 233. 

„ e ii. 264 — oftidion | 
of, it. 207. 

Leap, ſpecific charactei, and e of, ii. 
285 how different from other bodies, lis 
257 z-native ſtate, and ores of, il, 2 53;—how | 
355 from other ſubſtances, It 257 —cal- 
cination of, ii. 244, and 366; —vitrification of, 

per ſe, ii. 3663 — reduction of, 1, 244: and ii. 
317; —amalgamation of, ii. 424. 

Lss or WINE, what, and decompoſition | of, ü. 

Sen 

© (RENE as an eperation,, 15 168 ;—inſtry- 
ments of, 1. 159. 

4 Liu, whar, and production of, i. 250 5 
| , What, i. 250 ;—ſlaked, what, 1.253 ;—ules of, 

P A 253. 5 oe ee © 

Loxc NECKS, what, i. 367. 2 px. 

Low WINES, What, l. 157. 1 ia 


. . * 34 9 ＋ 


a, 3 ; x > 5 5 ; ts A : N 1 
8 ” *LUNA 
7 1 bs 


Lows cornta; 2 and how produced, li. 366, 
* aid 361. rang. Is I 
LuxaR caugrie, -what, ad how produced, i I, 
359. ' 
Lars preparation of, i. 95. ai LN Us: 
LvMPROUS | SECRETIONS' or i general 
nature of, i. 439 — how decompounded, i. 
436 ;—decompoſition of, i. 463, and 485. 
e orran, what; and how e i. "994+ 
. what, 1. 82. ci 
Maconzsa alia, what, and ſubſtitute for, i. 263 ö 
Marr, what, and how prepared, ii. 70. 
MATTR ASSES (or Belt head) i. 99. 
n sobirs, general obſervations on, It. 
239 —generical characters and enumeration of, 
ü. 239 —claſſes of, ii. 240 conſtituence, 
if a and kinds of, ii. 240 3 the ſubject of chemi- 
cal experiment, ii. 282 means of operation 
ik on, ii. 282 ſeparation of from heterogeneous 
bodies by elutriation, i li. 288 recovery of from 
their ores, ii. 292, br 1 and 306 ;—fulion of, i. 
206; —calcination of i. 240, 242, 312: and ii. 
314 reduction of from their calces, i, 224: 
and ii. 31 combination of with each other, 
ii. 320 ;— —with mineral ſulphur, ii. 321. 
—vith hepar ſulphuris, it. 324; — with lixiviate 
_ ſalt, and the fixt ſulphur of the coal of animal 
and vegetable ſubſtances, ii. 3263 — —with hxi- 
viate Hit, ii. 327 z— —with volatile alkaline. 


alt, ii. 328;——with acids, ii. 329 . 
tion of from acids, ii. 329. 
Mxralric EARTHS, what, i. 230 N and 
4 erties of, i. 2313 ſeparation of from per- 
—— bodies, i i. 240, 1 r e of, 
1, 224: and ii. gu £1 15 eee 
AFL G 3 Mx. 
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Mrs, ab. a nd generic. characters, and kinds 
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ol li. 242 z—C f. ii. 243 Ban ano 
ü. 243 z—imperfeft, What, ii. 244. 
ELTING POTS, 1. 161. 

MNS TRUA, what, i. 8. CE TN | 
Mexcuxy, ſpecific charafters, = roperties of, 
ii. 280 native ſtate, and ores o „ile 281z— 
ſeparation of, from other ſubſtances, ii. 282.;— 


. amalgamation of with other metallic bodies, ii. 


423 —calx of, What, i u. 431 ;—combination of 
with acids, it. 427 ;— with mineral ſulphur, 
li. 434 3—corroffve ſublimatę ef, ü. 429 ;— — 
. . feveer,; (or mercurius dulcis fublimatus) ii. 429 
— red precipitate 1 what, and how e ur 
430 bite and Heueet Precipitale of, What 
and how prepared, ii. 493. recipitate ef, per 
e, (or mercurius calcinatus) ii. 480 5e | 
of on the blood of animals, ii. 448 ;—alembic 
for the diſtillation of, i. 87 ;—veſle] for thecal- 
Cination of, i. 93. 
Micgoscorz, as an inflrument of experimental 
_ chemiſtry, i. 163. > 
Mis, conſtituence of 5s 24 ber, decom- 
pounded, i. 434 ee ion of, i. 457. 
Mixiun, what, and how produced, ii. 514. 
MorTazss of fermented — : ſee Tres. 
MorTar, what, i. 253. 
MozTaxs, as inſtruments of levigation, 1. 159. 
Mucous sEKCcRETIONS OT ANIMALS; general, nature 
of, L 429 how decompounded, i. 3 
decompoſition of, i. 463, 40g wy 1 85 
8 . 133 1) * — IB 


2 
. 5 0 Et 


Musk, how ſoluble, i 1. 405. 1 5 b 558 
Must, 5 li. 60. ; 1 r js 51144750 
Namzon,' vas; 1 i. 266 8 to be obtained by 
* * of ſea ſalt, i. 3414. - 
by APs 


IN D E x. 


Narrnæ, ſpirit and oil of, whate, 708. how. Bro: 
8 He N 5 45 near 
NzvuTRALITY oF 'nobins, what, 1 9. 
Nich, what, ii. 270. | 
Ni:zzs, what, 1. 370 ;—how produced naturally, 
i. 317 how to be, prod ced by art, i. 3193 - 
how obtained in the Faſt-Ibdis, i. 3213— 
hom regenerated i. 309 analyzation of, (3. 

7 decompoſition of, i. 379 how 2 
* i. 323 at, what, i. 340.;=—quadrangwar, 
What, and bow obtained, i. 310 ;—/pirit; 125 
. what, i. 262; — — how obtained, i. 333, an 


3k 375 1 = Trans; Ws e lade) t 27. 


Oporovs SPIRIT : "ſee Spirit. * 
Orr, what, ii. 22 3—of animals, what: and kinds 
of, i. 411 5—Britiſ, what, and how produced, 
1 246 ;—diftilled, what, ii. 136 ; drying. what, 
I how prepared, it. 113 ;—ethereal, what, i. 
411; ii; 23, and 24 how obtained from the 
parts of vegetables, u. 118; ential, what, 
li. 233 3— —general properties of, ii. 28, and 
127; how obtained from the parts of plants, 
' 1,420 122, 131, and 1333 combination of 
with various bodies, ii. 13 5, 137, 138, and 
139— —decompoſition of, ii. 140, and 1453 
Tat, what, 102 improperly ſo called, what, 
i. 411 ;—ſubſtantial, what, i. 411: and ii. 233 
— e animals, general nature of, i. 4123 
how to be combined with ſal ſaponarivg, 
i. 414 — — how decompounded, i 1.4132 — 
of vegetables, 2 properties of, ii 27 ———— 
ſeparation of from the parts of plants, ii. 94, 
pre and 100;,— combination of with various 
inds of bodies, ü. 100, 103, 104, and 1073— 
— bee of, ii. 100, 118, and 117. 
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"OLruM NAPTHAE, what, i ti. 173. 


OyrzraTIONS or CHEMISTRY, enumerations 5 4 


166. 5 
OpopeLpoc, what, and how prepared, i. ON 


-ORGANICAL EARTHS, what, i. 233 ep 0e 


olf from the Page of AO and vegetables, i. 
238. 


Ont, of antimony, what, i li. 2611 j—of arſenic, what, 


ji. 269;—of copper, ii. 254 3z——of gold, what, 
249 — iron, what, it. 260 ; lead, what, 
ii. 257 ;—of mercury, ii. 281 ;z—of platina, what, 
ü. 214 ;—of regulus of cobalt, what, ii. 270; 
S fibver, what, ii. 252 OTA tin, what, ii. 

258 ;—of zinc, what, ii. 264 z—elutriation of, 
. 288 ;—uſtulation of, ii. 293. 


oO 
% proper for fling, | * e. 175 


Payin's pioks rox, as an inſtrument of experi- 
mental chemiſtry, i. 165. 

PxARL-asHes, what, and how Produced. i. 281. 
PELIcans, what, i. 93. 

PusTLEs, for levigation, i. 139. . 
Fnosrhonus, of Homberg, what, and how pro- 
duced, ii. 400 ;—of Runkel, Brant, and Boyle, ii. 
4253 obtained from muſtard-ſeed, ii. 86. 

? rel what, and how obtained, 11. 105. 

PLACENTA OF THE BLOOD, what, i. 443. 

PLasTER or Pars, what, i. 235 production 
of, i. 248 ;—uſes of, i. 249. 

Pr arixa, ſpecific character, and properties of, ii. 


271: - how different from other ſubſtances, 11. 


273 native ſtate, and ores of, ii. 274.— 
literary hiſtory of, it. 275 ;—fixity, and invi- 
trifiability of, ii. 394 ;—folution of, i. 398 ; 
= —chryſtals: iof, i, 395 precipitation of from 
* the ſolution of it, li. 399, and 398 ;—combi- 
nation 


De 
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INDEX. 


nation of wh hepar ſolphuris, i. 324 — 
with metals, ii. 401 ;— — effects of, ii. 407; 
— with ſemi- metals, ii. 410. — —effects 
of, ii. 4123z— —with mercury, ii. 412 —_ 
Deffects of, ii. 414 — means of ſeparation of 
from gold, ii, 415 — means of determining 
when gold is alloyed with, nl. 400. 418 
PokERs, i. 161. 
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produced, ii. 430 ;—ſweet, of mercury, what, 


what, and how produced, ii. 43 3. 
PRECIITATIOoN, what, 1. 21. 
PRUSSIAN BLUE, what, and how produced, i. 397. 


chemiſtry, i. 66. 
Purrv, what, and how produced, ii. 314. 
Pos, what, and how produced, 1. 429. 


1 4 
Qu1cksILVER : ſee Mercury. 
QuicKkLIME : fee Lime. 

, . 


ii. Rancip PUTREFACTION, what, 1. 41 3. 
= Receivers, i. 90. 
REcTIFICATION, what, 1. 109. 
RED PRECIPITATE, ii. 430. 


- 


on REGUuLUS or ANTIMONY, ſpecific chant and 


properties of, ii. 269 ;—how different from other 
ſubſtances, ii. 289 native ſtate, and ores of, 


ſtances, ii. 267 ;—calcination of, ii. 386, and 


tion of, ii. 392. 
Rkoul us or ARSENIC, ſpecific ande, and pro- 
Pee of, ü. 268 native ſtate and - ores of, 
Gg 3 ii. 2693 


PRECIPITATE, red, of mercury, what, * how 


and how 8 Ul. 433 öbite, of mercury, 


PUTRESCENCE, what, 1. e a medium of 


ii. 269 — how to be ſeparated from other ſub- 


387 ;—amalgamation of, ii. 424 ;—volatiliza- 
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a. 269 how ſeparated from other fub- | 
ſtances, ii. 269;—how- freed from [mineral 
ſulphur. ii. 329 how obtained oo Yecuction | 
from chryſtalline arſenic, ii. 318. : 
| RzcuLvs or | COBALT, ſpecific character, and pro- 
perties of, ii. 2693 — native ſtate of, ii. 270. 
Resins, what, ii. 363z—how obtained from the 
parts of plants, ti. 93, 106, 107 j—commbina- 
tion of with various bodies, it. 200, 201 e 
compoſition of, ii. 202, 203. 
Rom An VITRIOL, what, and how age pre- 


pared, ii. 235. 
Ruu, what, ii. 97. 
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SACCHARINE MATTER, What, ii. 46 — 

tucnce,. and properties of, ii. 10, and 46; 

extraction ot from the parts of tables, 
ji. 67 ;—how pr: duced in à native ſtate, ii. 

69 = decompoſition of, ii. 985 and * 
SAFFRON, «ence of, ii. 230. 

SAL Ammcniacus, true, What, i. 815 Jy coking 
| of produced in the Engliſh manufafluries, i. 
5 344, and 349 ;— how obtained in Egypt, i. 
3 native, i. 384. ——decompofition 
of, i. 336, and 337 volatile, ſpirit of, i. 357 3 
— — prepared with lime, i. 338 ;— —vola- : 

tile ſalt of, how obtained, i. 357, and 359 ;— 
| —Rilrons, i. 3483 —vitriolic, i. 355 con- 
verſion of the true into the nitrous and vitriolic, | 
14. 355 — Diureticus, what, and how produced, i. 
3313 Catharticus amarus, what, i. 361 3 de- 
compoſition of, i. 362 Mirabile Glauberii, what, 
and how produced, i. 309; nitri: ſee Mise; 
1 what, and how produced, i. 
2909 --decompolition of, i. 306 ;— Pranelle, | 
n * how ne i. 340. * 
Do what, 
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INDEX 
properties of, i. 293 ;—dSadatious, what, and how 
SaLTs, general obſervations on, i. 257 z—generi- 
cal characters of, i. 2 59 eye 2 ibs 
of, i. '266 how the object of chemical expe- 
riment, i. 2/1 means of operation on, L 
271 ;—abſolute neutral, what, i. 269 ;— — for- 
mation of, i. 308, and 324 ;— converſion of 
one kind into , 1, 330; —decompoſition 
of, i. 335 ;z=—Mlkaline, what, and ſpecies of, i. 
266 ;— Ammoniacal, what, i. 268 ;— — ſpecies of, 
i. 269 —formation of the ſeveral kinds of, i. 
340, 347, and 348;— — converſion of one 
kind into another, i. 355 ;—decompoſition of, 
i. 356, 357, and 359 ;——of vegetables, ii. 
10, and 15;— — —how to be obtained, . 
81 ;— — — whether exiſting in living ani- 
mals, i. 453 ; Arſenical ſubacid, (or white, or 
 chryſtalline arſenic) i. 270: and ii. 268 ;— —abſo- 
lute neutral, what, and how produced, i. 326; 
i = —analyzation of, i. 343 ;— — —de- 
compoſition of, i. 344; —/ſubalkaline, how 
— — 1. 301.— — —decompoſition of, i. 
307.—calcareous, what, i. 266 ;— production 
of, i. 290 ;— —uſes of, i. 292 ;—eſeniial, 
| what, i. 370 ;— —how obtained, i. 373 ;— ' 
 _* — uſes of, i. 3751 ;— —decompoſition of, ii. 
64, and 65 ;—fixt alkaline, what, and ſpecies 
of, i, 269 ;—Glauber's : ſee Sal mirabile; —lixi- 
viate, what, i. 266 ;— —properties of, i, 297; 
— —how to be obtained, i. 275 ;— —uſes of, 
i. 279 ;— —whether exiſting in a native ſtate ' 
in the parts of vegetables, i. 278: and ii. 15 
— — converſion into the volatile alkaline, i. 
288 ;—metallic, what, i. 265 ;— —formation 
of, i. 363 — —analyzation of, i. 306 — — 


* 


r 0 


"Y 
2 TT I 


—— — 


—— S — , —‚— . rea ated 


INDEX. 


n of, i. 364, and Pg mineral 

xt alkaline : ſee Natron; — neutral, what, i. 
268; — — kinds of, i. 268, and 269 3—nitrous, 

what, 1. 269; ;—ſaccharine : 2 ſee. S accharine mat- 

ter;—ſubacid, what, and ſpecies of, i. 270 ;— 
| ſabaltalne, what, i. 267 z— — ſpecies of, i. 268 ; 
—Tacbenius's, what, and how produced, i. 280; 
—fartarous, what, i. 209 ;— —of animals, what, 
i. 453 table of the kinds, i. 273 terreno 
neutral, what, i. 269 ;— formation of, i. 360 
— —decompoſition of, i. 362 ,—wegetabli neu- 
tral, what, i. 269 volatile alkaline, what, 1. 
267 how produced, i. 267: and ii. 16; 
— —qualities of, it. 285 ;— — uſes of, ii. 288; 
— —how obtained from the parts of animals, 
li. 283, and 287 ;— — —from the parts of 
vegetables, ii. 12, 84, and 86. 5 

SALT-PETRE : ſee Mitre. > 

SANnD- ATR, „ 233, | 

Sap or VEGETABLES, what, and kinds of, ii. 63 
—conſtituence of, ii. 7 he apr what, ii. 63 
— —how to be collekted, 11. 563— A ecom- 
Poſition of, ii. 60 ;—laFeous, what, ii. 63 — 
decoinpoſition of, ii. 360. n, what, 
19. 

SATURATION, what, 1s. 

SCORIFICATION, i. 218, 

SEA SALT, what, and production of, i, 310 z— 

_ analyſis of, i. 340 ;—decompolition « of, i. 341, 
and 345. 

SELLE. DE SEIGNETTE, what, and how . 

300 


St MI-METALS, generical character of, i. 2613— 


ſpecies of, i. 241. 
SEPARATING FUNNELS, 1. 97. 3 
iv x, ſpecific character, and 8 ii. 
250 he different from other * . 
3 „ 28 wn 


INDEX 


2 152 bow to be ſe parated from other bodies, 
ws 253 ;—fixity. of, l. = 55 ;—ſcorification and 
cupellation of, ii. purification of, by 
- detonation with FO ii. 356 ;—ſolution of in 
ſpirit of nitre, ii. 386; - precipitation of from 
the ſolution; ti. 359; combination with va- 
ribus bodies, ii. 20, 321, 324. 326, 2913 
helleren „ü. 362 rn # of. 
1423. 
Sian, what, and how produced, 1. 403. 
. SOLIDITY, what, i. 42. 
Len on what, i. 13 —as an operation, 1 2043 
Y deliguation, i. 206. 
3 TARTAR, il. 296. 
Soyz, What, and how prepared, ii. 104 en. 
what, ii. 106 3—Starkey's, ii. 140. 
SpIRIT, what, ii. 31 kinds of, ii. 32 ;—ano- 
malous, what, and kinds of, ii. 38;— 2 
of, from the parts of vegetables, ii. 190 
fuminę Libavius, ii. 355 ;—of bartſhorn, what, 
and how produced, i. 298 3z——odorous, what, ii. 
22 3z— —qualities of, ii. 33, and 148 5— — 
| how to be collected, ii. 147, 158, and 1523 
combination with various bodies, ii. 150, 
132, and 153 ;—melaſſes, what, ii. 77 Proof, 
what, ii. 157 z—of ſalt, What, i. 265 7 
Jane what, and how produced, i. 368 3— 
- of wine, ii. 157 3—vinous, What, ii. 36; — — con- 
ſtituence, and qualities of, ii. 36; —ſeparation 
of, from fermented ſubſtances, ii. 155 ;— — 
rectification of, 11. 157; — — combination of, 
with various bodies, ii. 163, 165, and 187; 
—'—decompoſition of, ii. 168, 133, 51 59 
—of vitriol : ſee Vitriolic acid. 
| STALACTITES, what, i. 234. 
STEEL, what, ii. 161; ;—conyerſion of iron into, 
\ ü. 3755 and 380. ü ee 
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SusAacip sal Ts, "hae, 40 cies of, 1 270 ;— 
quality in ſalts, teſt of, i. 36 


SUBALKALINE SALTS, what, i. 459 ;—ſpecles of, 


nam, what. i. 72 as operation, i 
ae ſee Saccharine marter z—of lad, 1 
and how produced, ii. 295. 


— ng MIN ER AL, how conſtituted, Y Ms 


i. 199 


how to be produced by , 1 235 3—balſem 


of, ii. 184. 
SuzpnvrRrous 1 vid ran what, and = 
conſtituted, ii. 6. and 9 Wen to be nen, 


11. 62. 
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air or re 1. 74 * the of the ſubordinate de- 
. grees of attraction of acid and alkaline bodies, i. 74. 


Tas what, and how produced, ü. 108. 


E 2 rt what, i. 269 ; of, i. 369: 


and ii. 75 - purification of, i. 369 ;—decom- | 


, Poſition of, i. 374 : and ii. 372, and 65 cream 
of, i. 307 010 of per deliguium, i. 372 elt 


0h, i. 373: and ii. 6. 
an REGENERATUM : ſee Sa 1 


_  —ſolubi{e: ſee Soluble tartar * 3mitriolatum : 10 lee 


Sal polycbhreſtus. 


| TeuraR. QF METALS, what, ji. 286 enge of, 


- how produced, ii. 287. 
TERRA FOLIATA TARTARI : ſee Sal diureticus. .. 
TzRRAS, what, i. 249 ;—Welb, what. | L 263. 
Tesrs, i. 110.1 
THERMOMETER, as an inſtrument i in experimental 
chemiſtry, i. 163. 
Tim, ſpecific character, and properties, of, ii. 257 ; 
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—how to be ſeparated from ther — ii. 
259 converſion of, into aurum moſaicum, ii. 
367 ;—volatilization ">, "it. 370,;-—calcination 
of, i. 240, and 243: i. 302; _ 2 
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fibrous parts of, ii. 3; —gummous, what, ii. 17 5— 

ſulphureous, what, ii. 43 ;— general nature of, 

ii. 20, and 48 3 Linde of, H. 2. 2741 
VErDITER, what, and how produced, it. 2 
VERMILION, what, and how produced, i 1. 388, 
Vicant's etzir of vital >" fee' Hir. 
VivzoAaRr, what; and how produced, i it; 79 

Ition of, ti. 73. 80 
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Vir Riot, Blue (or Roman) hs and bow pro- 
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how produced, „ 
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WASHING OVER, ii. 169 . Av 
Wax, what, and properties rties of, 5 i 160 Rory Lou 
of, what, ii. 226,3—oil 5 ü. 226; decom- 


poſition of, ii. os and 229 tach % 


U. 220. 
Wuxv, what, i. 42174. 
Wix, what, and how Produced, i 4: 3984 4 
«compoſition of, ii. 73. and „%% inn dT, 
Worn STILL, i 89. 
Wort, what, ii. 6. 
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